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To  my  very  Honourable,  and  Noble  Lord, 


VISCOUNT  of  OXFUIRD, 

OB.P  MACKGILL  of  COUSLAND.  to 

■  t 

■My  Noble  Lord, 

He  fir  ft  application  I  make,  i$ 
£orfardoti,thdit  ihave  adventu- 
red to  prefix  your  name  to  the 
Frontijpk'e  oft  his  Work.,  which 
in  it  (elf,  cannot  be  thought 
worthy  of  your  Truft  and  Protefflan  5  there  be- 
ing no  proportion  between  the  greatnefs  of 
your  Merit,  and  fo  mean  mQblatiott;  {ave  what 
flows  from  the-  Noblenefs  of  the  Snhjett,  and 
the  fincerity  of  his  refpecls  who  prefents  it. 
It' is  truly  a  part  of  Jtbilefofby }  that  was 

^  a  -never 


The  Epftk  Dedicatory, 
never  much  Cultivated,  but  of  late,  ex- 
cept in  a  more  abftra&  and  fubtil  way,,  which 
did  render  it  lefs  ufeful;  but  is  now  more 
improven  by  fenfible  Manifeflations  of  the  So- 
vereign Miftrifs  of  Arts,  Nature  her  felf. 
There  are  indeed  ("my  Lord)  many  excellent 
Sciences,  which  do  merit  the  favour  of  your 
Lordfhips  ftudies,  and  by  which  your  Noble 
Accompliihments  might  be  more  improven ; 
yet  I  am  bold  to  affirm,you  cannot  apply  your 
NoBte  Mind  to  any  part  of  PMofophy,  \*  here 
you  will  find  more  Pleafure,  with  lefs  Pain s; 
more  evidence  of  Reafbn,  with  left  Difficulty. 
The  famous  Gregorio  Lett,  was  fo  much  an 
admirer  of  your  Venues*  that  he  flickered  un- 
der your  P  atrocity, his  Vita  Di  Sitto  quinto Pon- 
tefece  Romano..  And  if  you  were  able  to  pro- 
ted  an  envyed  Italian  in  Italy ,much  more  may 
I  exped:  full  fecurity  from  your  Name  in 
Scotland,  where  your  intereft  and  relations  are 
Co  confiderable.  And  if  he,  who  only  look'd  up- 
on your  Vertuous  MindjWhihit  was  but  blo£- 
fbming, was  Co  much  perfwaded  to  judge  none 
i  more 


The  Epftk  Dedicatory] 
more  fit  to  Receive,  Protect,  and  Claim  his 
Labours,  much  more/,  who  have  feen  theac- 
complifliment  of  your  Venues  at  home,  I 
have  likewife  very  much  confidence  of  your 
Noble  and  Candid  Difpofition  to* admit  this 
into  your  Favour ,  and  aflurance  of  your  Af- 
fection and  Skill,  to  Love  it,  and  Underftand 
it :  both  which  are  confpicuous  ,  the  firft  in 
your  encouragement  to  all  Learning,  the  other 
in  your  Capacity  and  Understanding  to  com- 
prehend, whatever  you  encourage. 

Though  ("my  Lord,)  I  have  been  much 
emboldened  to  offer  this  Dedication  to  your 
Lordfhip,  upon  the  account  of  your  own  He- 
roic\\Vertues,  yet  /  muft  not  pafs  over  in  fi- 
lence,  a  moft  fpecial  Motive,  which  to  me  (hall 
be  the  laft,  (paring  to  exprefs  all  the  great 
Caufes  oblieging  me  fb  to  do,  and  that  is,  the 
Memory  of  your  Worthy  and  neareft  Re- 
lations, who  are,  my  Lord  your  Father,  Grand' 
father,  and  Great-Grand- father,  not  only  me- 
morable for  their  Vertue  and  Learning,  and 
peculiar  Endowments,  whereby  they  were 

thought 


The  Epftle  Dedicatory* 
thought  worthy  to  ferve  their  King  and  Conn* 
trey  3in  Conncil^nd  Honourable  Courts  offuftice 
for  thefe  many  years,  but  for  the  Dignity,  and 
Antiquity  of  their  famous  Ancefiours.  How  old 
your  Lordfhips  Name  is,  Buchanan  teftifits  in 
the  clofe  of  the  Second  Boofy  of  his  Hiftory,  who 
Writeth  thus,  Certh  Gildus  vetm  efl  in  Scotia  No. 
men,  ut  vetm  Macl]gildomm  }five  Macl\gillorum 
gem  indicai :  e  cujwfoUeris  bonejlx  adbnc  in  Sco- 
tia &>  Angli  a  funf  familw.  That  is,  Surely 
Gild  is *an  ancient  "Name  in  Scotland,  aswitnefs 
the  old  Family  of  Mackgilds  ,  or  Mackgills  : 
of whofe  Pofterity  there  are  yet  in  Scotland  and 
England  many  Families  of  good  account.  And 
as  an  inftance  of  this,  the  lame  Author  tells 
us.oftheGreat7*te«  0/Galloway,  M.ac\gil- 
htm  GallavidU  longe  F *  otentifsimum ,  in  the  life  of 
Machfieth ,  who  by  this  Vfurfer  was  put  to 
death  for  his  adherence  to  his  Prince  ,  from 
whom  your  Lorddtip,  and  your  worthy  7Vo- 
genitors  are  Lineally  defcendcd,  and  0/  whom 
'^uchancn  meant  in  the  foregoing palTage,{incfl 
our  Predcceffors  flourifht  in  his  time  -   your 

Great* 


The  Epftk  Dedicatory. 
Great'Grand' Father  having  then  been  His 
Majejlies  Jdvocat,  his  Brother  Lord  Regijter, 
Having  now  (my  Noble  Lord}  laid  be- 
fore you  fo  raany  considerable  Motives, which 
I  humbly  defire  may  prevail ,  I  cannot  but 
make  my  next  Application  for  Acceptance,  and 
ferioufly  intreat  thisJjPbr^may  be  received  into 
the  Tuition  of  your  Favour ,  and  get  a  full 
TroteWion  from  the  Cenforious,  and  being  en- 
lightned  with  the  fplendor  ofyour  ^ame^nd 
receiving  the  imprefsion  of  your  ^Authority 
upon  it,  may  fafely  pafs  thorow  the  World, 
for  which  lingular  Favour,  I  (hall  fervent' 
ly  wifti  to  your  Self  and  Noble  Family , 
all  Profperity,  and  Happinefs,  and  ihall  think 
my  fclf  very  happy  under  the  Character  of, 

My  Noble  Lord, 

*{tTedlfof£wLK       ¥°ur  £??  w°ft  bumble  and 
Birth  and Majo-  much  obiieped  Servant* 

rity)  1672,  9  * 

GEORGE  SINCLAR. 

TO 


TO     THE 

READER. 

Courteous  Reader, 

Shall  not  detain  thee  in  the  entry  with  a  long  Preface, 
hut  give  ajhort  account  of  what  is  needful  to  be  known , 
of  the  Caufe,  Occafion,  and  Matter  of  the  following 
Treatije.  After  the  publication  of  my  lafl  Piece,  about 
the  Weight  and  Preffure  of  the  Air^  /  found  it  need- 
ful to  treat  of  the  Preffure  of  the  Water,  becaufe  of  the  near  relation 
between  the  two :  the  operations ,  and  effeffs  of  both  defending  almo(l 
upon  the  fame  Principles  and  Cmtes.Andthat  there  are  many  things , 
which  cannot  throughly  be  under  flood,  of  the  Preffure  of  the  Air, 
without  the  knowledge  of  the  Preffure  of  the  Water  .•  therefore  to 
make  the  fir  (I  the  more  evident ,  1  have  [poke  n  of  the  fecond:  the 
effc&s  and  operations  of  Hydroftatical  Experiments ,  being  more 
confpicuous  andfenfible,  then  the  effects  and  operations  of  the  other \ 

The  Occafion  was  fome  {pare  time  I  had  now  and  then,  for  making 
fome  Trials ;  part  whereof  are  publijhed  here  $  the  rejl  being  rather 
fome  productions  of  Reajov,  attentively  exercifed  on  that  Subject  • 
which  notwithffanding  may  be  called  Experiments,  though  never 
usually  tried)  nor  haply  can  be,  be  caufe  of  fome  accidental  impe* 
diments:  yet  (uppofing  they  were,  I  make  it  evident ,  that  fuch  and 
fuch  Phenomena  would  follow^  whence  many  neceff&ry  conclufions  arc 
inferred. 

As  for  the  fubjeff  matter,  there  are  fir fi,  moe  then  thirty  Theo- 
rems*/? order  to  the  Preffure 0/Fluid  Bodies,  as  Air,  Water,  and 
Mercury,  which  in  effetf  are  nothing  elfe>  but  fo  many  conclufions 
rationally  deduced  from  various  and  diver fe  effeffs  tf/Aeroftaucal, 
Hydroftatical,  and  Hydrargyroftatical  Experiments,  which  for  the 
mo  ft  part,  I  have  tried  my  felf 
There  are  next  twenty  Experiments  briefly  defcribed,  by  their  own 

^  difiin$ 


To  the  Reader. 
d'tfiinU  Schematifms  .•  their  Phenomena,  according  to  the  Laws  of 
the  Hydroftaticks^r*  falvedf,W [everal  new  conclufions  inferred.  A 
Propofal  is  likewise  made  of  a,  more  convenient  Engineer  Diving. 
Here,  federal  difficulties  are propofed,  and  anfwered,  and  all  the  ob- 
vious Phenomena  */ Diving  explicated.lfthe  Lead  which  finks  the 
Ark,  be  judged  too  weighty,  and  big,  which  may  render  it  not  fa 
trafi 'able ,  and  likewise  hinder  the  Ark  from  going  Jo  near  to  the 
ground,  as  is  de fir  able,  and  in  fome  meafure  (lop  the  fight ,  (  which 
troubles  are  (ifuppofe)  incident  to  the  Bell  al/o)  it  may  be  reduced 
to  a  far  lefs  weight,  and  quantity,  and  the  overplus  being  made 
fquare  and  thin  pieces,  may  line  the  mouth  of  the  Ark  without,  be* 
me  en  P  J^and  L  M,  according  to  the  Figure  &j\  or  may  be  put  to, 
or  taken  away  atpleafure.     The  Bell  may  have  likewise  in  ftead  of 
this  troublefome  Foot-board,  a  weighty  Ring  of  Lead,  or  twoy  to  go 
round  about  the  orifice  without  inform  of  a  Girth,  or  Belt,  which  may 
flip  off  and  on  at  pleafure ,  and  will  as  conveniently  fmk  it,  as  if  it 
had  a  weight  appended ':  the  Foot- board  then  may  be  of  any.  form 
quantity,   or  weight  you  pleafe. 

There  are  thirdly  fome  Mifcellany  Obfervations,  the  defignof 
which  is  only  Philofophical.     Some  of  them  are  Experiments  made 
with  the  Air-pump,  which  I  have  adventured  to  infert  here ,  even 
though  the  Noble  Mr.  Boyl  hath  given  an  account  of  many.     But  be- 
cause the  Engine  was  offered  to  me  by  the  Laird  of  Sal  tor^  a  Gentle- 
man of  achoife  Spirit,  I  could  not,  but  in  obedience  to  his  commands 
make  ufe  ofit,andfhew  him  theProdutf.     There  are  alfoiwo  or  three 
Obfervations  in  the  do fe3  as  that  of  the  Primum  vivens  in  Kxi\- 
xnzteiofthe  Aliment^nd  growth  of  phnts.-andoftbe  motion  of  the 
Aliment  in  Trees.  7*  all  which  is  added 'a  Jbort  Hifiory  o*Coal^/V£ 
I  hope  will  be  acceptable  tofome  v  this  Jo  needful  a  fubjett,neve]>  bcin* 
treated  of  be  fore  by  any,     in  it,  mention  is  made  of  things  common  to 
Coal^^^^/3^fDipps3Rifings^WStreeks.  Next,ofGaes  or 
Dykes,  which  prove  fo  trouble  fome  jometimes  to  the  working of 'Coal 
Thirdly,  of  Damps,  and  Wild-  fire.     Next ,  a  method  is  taught  for 
trying  of  Grounds, where  never  any  Coal  was  dif covered  before    And 
laftly,the  manner  how  Levels,  or  Conduits  under-ground*  ought  to 
he  UmedW)  for  draining  the  Coal,  and  freeing  it  of  Water, 

When 
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To  the  Reader. 

When  this  Book  was  fir  ft  committed  to  the  Prefs,  I J  eat  an  intima- 
tion thereof  to  [ome  of  my  friends  for  their  encouragment  to  it  ,  a 
Pra&ice  now  common  ,  and  commendable  ,  which  hath  not  wanted  a 
considerable  \ucce\s,  a*  witnefs  the  refpsff  of  many  worthy  perfons,  to 
whom  I  am  oblidged.  But  there  is  a  Generation ,  that  rather,  than 
they  will  encourage  any  new  Invention ,  fet  themf elves  by  all  means  to 
detratt  from  it ,  and  the  Authors  of  it :  fo  grieved  are  they  ,  that 
ought  of  this  kind  (houldfall  into  the  hands  of  any  ,  but  their  own. 
Andtherefore,  if  the  Author  fhall give  but  the  title  of New to  his  In- 
vention^ though  never  fo  defervedly,  they  fly  prefently  in  his  throaty 
like  fo  many  Wild-Catts,  (ludying  either  to  Ridicule  his  work  alto~ 
gether*  a  trade  that  ufually,  the  per  [on  of  weakefl  abilities,  and  mo  (I 
empty  heads,  are  better  at,  than  learned  men ,  like  thoje  Schollars,who 
being  nimble  inputting  tricks, and  impo^ures  upon  their  Condijciples, 
were  dolts ,  as  to  their  Leffon  ,  or  elfe  fall  upon  it  with  fuch  [narling, 
and  carping,  as  dif cover,  neither  ingenuity  7  noringenioufnefs,  but  a 
foreficknefs,  called  Envy. 

In  the  Intimation ,  I  affirmed,  that  the  DoStrine  concerning  the 
Weight,  and  Preffure  of  the  Water  was  New.  This  one  word,like 
a  (park  of  Fire  falling  accidentally  among  Powder,  hath  been  the  occa~ 
Ron  of  fo  much  debate ;  Their  ground  is ,  becaufe  they  look  upon  the 
Hydroftaticks3  as  a  Science  long  ago  perfedea,  feing  Archimedes 
2000  years  ago  hath  demon  fir  at  the  Water  to  have  a  Preflure ,  and 
[ome  others  fince,  /^Stevinus.  They  affirm  likewise ,  that  all  the 
Theor€ms,andExpmmcnts3that  are  here, are  either  deduceablefrom 
Archimedes,  <WStevinus ,  or  are  the  fame  with  theirs,  if  theft 
Gentlemen  had  fujp ended  their  judgment ,  till  this  Book  had  beenpub- 
Itfhed  >  I  (ufpetf  they  would  not  have  fpoken  fo  confidently.  For  Ar- 
chimedes his  proportions,  they  are  but  few ,  and  proven  ( as  Mr  BoyI 
faith  )  by  no  very  eafie  demonftrations ,  which  have  more  of  Geo- 
metrical (ubtility,  than  ufefulnefs  in  them.  But  the  ft, which  are  here 
propofed}arenot  only  ufeful,  but  evidently  evicted  by  reafon,  and  fen- 
fible  Experiments  ,  even  to  the  meanefl  capacities.  And  though 
fomt  of  mine, may  (perhaps )  co-incide  with  feme  of  his,  which  to  mt 
is  but  accidental,  yet  our  way  ofprocedouris  toto  Coelo  different. 
Bis  way  is  more  Speculative:^  is  morePw£tiQg\%.His  demonftrations 
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To  the  Reader, 

are  Geometrical  .■  thefe  are  Phyfical.     His  proportions  Are  but  for 
*£?  ufe  of  a  few  .•  thefe  are  for  theMkolzW,     His  are  not  illufirated  ■ 
and  confirmed  by  Hydroftatical  Experiments :  thefe  are. 

Stevinus  a  late  Writer  keeps  that  fame  method,  Tet  I  judge  it 
eafie  to  let  fee,  even  in  the  entry ',  how  little  cogent  fome  of  his  demon- 
strations are ,  without  derogating  from  fueh  a  Learned  lM an.  He 
hath  indeed  fome  Pragmatical  Examples  (  as  he  calls  them)  for  il- 
faftrating  fome  of  his  Geometrical  Proportions' ,  anentthe  Preffiire 
of  the  Water  5  but  I  leave  them  to  be  confiaeredby  the  judicious  and 
under  {landing.  Again,  in  this  Method  ,  /  am  yet  as  much  different 
from  others,  who  have  written  lately,  as  from  thefe  ibavcbeenfpeak* 
trig  of.  For,  I  not  only  treat  of  the  Preflure  of  the  Water,  but  takes 
in  with  it ,  the  Preffiire  of  the  Air  joyntly  5  fince  to  explicat  fuffici- 
entlythe  Phenomena  of  the  Hydroftaticks ,  without  it  ,  it  is  impof- 
fible.  And  yet  fur  der,  1 r  not only  counter poife  Air  with  Water,  but 
Air  with  Mercury  >and  Water  with  Mercury,^/  which  means  fever al 
myfleries,  andfecrets  in  this  Art,  aredifcovered. 

There  are  fever  al  Inventions  found  out  of  late  in  the  Hydrofta- 
ticks ,  whofe  events  and  effeffis,  cannot  be  clearly  deduced  from  the 
grounds  0/ Archimedes,  and  Stevinus,  who  had  not  that  clear  dif co- 
very  {for  ought  we  know  )  of  the  Preflttre  of  the  Air,  that  fome  now 
have,  without  which,  thefe  effetts  can  never  be  fufficiently  explain- 
edi>  And  who  doubts,  but  others  afterwards  ^  may  make  far  der  di f co- 
ver ies,  and  profit  the  world  yet  more,  with  their  Inventions,  then  any 
have  'jet  done,  is  then  the  Hydroftaticks,a  Science  long  ago  perfect- 
ed r  To  this •  Pedantick  Conceit,  1 rmu(i l  again  oppofe  the  judgment 
of  Mr.  Boyl,  who  faith  moreover,  that  the  ufefulnefs  of  this  part  of 
Philofophy  hath  been  fcarce  known  any  f arder  than  by  name ,  even 
to  the  generality  of  learned  men. 

But  let  us  fuppofejhat  the  notion  of  the  PrefTure  oftheWzter,is  of 
an  old  date,  even  as  old  as  the  Flood  (for  Noah  furely  knew,  that  the 
Preffure  ot  the  Water,  would fujlain  the  Ark  )  and  (giving,  but 
not  granting}  that  Archimedes  2000  years  ago  hath  written  all  the 
Principles  of  the  Hydroftaticks,  doth  this  hinder  any  man  now,  from 
deducing  new  Conclufions  from  thefe  old  Principles  t  But  there 
is  here,n9  fuck  thing-,  for  neither  in  this %nw  in  my  laft  Piece,  <*r<?  my 

Adver- 


To  the  Reader. 

Adverfaries  able  to  trace  me.    'Tis  like  thepurpofes  would  have  been 
fo  much  the  better  ,  if  I  had  followed  other  mens  foot  fiefs  :  and  it  is 
like  they  might  have  been  fo  much  the  worfe.    I  doubt  not,  but  I  have 
lighted  upon  other  mens  thoughts  in  fome  things  :  and  others  writ- 
ting on  this  fame  fubjeff ,  who  perhaps  are  my  Antipodes  ,  may  fall 
upon  mint.     CMy  Antagonifts  affirm,  they  are  able  to  deduce  all  my 
Theorems,,*/^  the  events  of 'all  my  Experiments  from  the  grounds  of 
Archimedes  and  Stevinus.     if  they  take  not  their  word  again,  / 
hope  they  will  do  it^for  now  I  put  them  to  it.  And  though  they  fhould, 
(which  I  am  not  afraid  they  [hall  do  in  hafle)  yet  they  mufl  prove 
next, that  thefe  Theorems  and  Conclufions,/^  deduced,  are  not  new, 
which  all  their  Logick  will  net  prove.  But  what  if  we  do  more,  (fay 
they)  even  overthrow  many  of  all your  Aeroftatical  ^WHydroftatical 
Experiments,/^  this, and  in  your  laft  Peice?  I  give  you  liberty, and  for 
your  hire,  a  Qxxxny  for  each  Theorem,  or  Experiment,  you  are  able 
to  ranfack,  in  either  of  the  two  Books,    though  they  come  near  to  an 
hundred.  But,  ye  mufl  oblige  your  [elves  (my  Matters)  to  do  it  with 
Reafon,  laying  a  fide  your  SophKhy  and  Canina  eloquentia.      And 
this  I  offer,  Reader,  that  I  may  reduce  them,  to  a  better  humour,  and 
encourage  them  to  leave  off  fly  ting ,    and  only  u(e  reafon.     Neither 
mufl  they  be  like  the  Wafp,  that  only  lights  upon  the  fore  place.    But 
if  they  love  to  kindle  anymore  fire,  they  will  find  me  proof againft  it. 
if  it  burn  them  ,  it  (l)allnot  heat  me.     Neverthelefs  ,  if  they  love  to 
juik  under  deck,  like  Green-horns,  having  no  courage  in  themfelves% 
or  confidence  in  their  caufe,  they  mufl  excufe  me ,  tfatlafl,  I  write 
their  names  upon  a  Ticket ,  and  bring  them  above  deck,      this  is.  all 
I  have  to  fay,  at  prtfent  (  Reader  )  and  I  bid  thee  farewell. 


ERR  A  T  A. 

Pag.  2*.  lin.  8.  for  weight  read  benfil.  Pag,  185.  lin.  24.  for  EH/  readf  H. 
Pag.235.lin. 24.  for  $oo.read  5000.  Pag.  307.Iin.2d.  read  promoting.  Pag.213. 
Jin.  2  2.rf44  reflexion  ^.  Jin.  25.  ^^claborariat.Pag.3i7.1in.2,y^&  magna. 

Note,  that  in  placing  the  Figures,  the  1 2,  that  (hould  haye  the  fourth  place  in 
the  third  Plate,  hath  the  tic  It  place  in  the  fourth. 
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To  the  Reader. 


Redder, 
*Hat  thou  mayeft  know,by  one  word  more^how  ufe- 
ful  this  part  of  Philofophy  is,  and  how  tar  t \  om  being 
a  Science  long  ago  perfeUed,  take  but  this  following prep* 
fal,  lately,  fince  my  Book  came  to  a  clofccommunicared 
to  me  by  a  Friend,  which,  by  his  allowance,  I  have  pub* 
Uflied,referving  theAnfwer  to  bimfelf ,the  Author  thereof; 

Brother, 

BY  what  you  have  pubh/hed  in  your  Ars  Nova  &  Magna, 
and  this  Book,  I  have  been  led  to  this  Invention,  to 
beget  within  the  Bowels  of  the  Sea.  a  Power,  or  Force,  which 
with  great  fafety,and  eafe,  [hall  bring  up  the  great  eft  weighty 
that  can  be  funk  therein :  ad  data  qu#cunque  pondera  de- 
raerfa,  in  Maris  vifceribus  Potentiam  producere,  qua?  mo- 
do  fecuro,  &  facili,  e  tunio  cujufvis  altitudin  s  adfum- 
mum,  ipfa  evehat.  J  drew  a  Letter  one  night,  [hewing  the 
way  how  this  might  be  done,  which  J  communicated  to  you, 
that  it  might  have  been  Printed  with  your  Book  ••  but  after 
fecond  thoughts,  I  judged  it  more  meet  to  keep  it  up  for  a 
time,  and that  it  [hould  be  [et  forth  byway  of  Pvopofal  only 
st  the  fir  ft, by 

Ormifton,  Your  Brother, 

May  20.  1672,  Mf.  ^ohnSinclar^ 

This  New  Invention ,  though  Hydroftatical,  f$  truly 
Mechanical, there  being  here  a  londtts  zndaPotentia,v?hofe 
operations  depends  upon  Mechanical  Principles.    But  in 

%%q  feveral 
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ftvcr4  refpf/%  Jt  is  fa  more  admirable,  than  the  moft  part 
of  the  Mechanical  Engines,  which  are  look'd  upon  as  ftu- 
pendious.  Many  things,  almoft  incredible,  are  reported  of 
Archimedes,  wnich  he  admirably  brought  about,  by  his 
Mechanical  Powers  5  but  lam  confident ,  that  by  this  in* 
vcntion,  as  great  a  weight  may  be  lifted,  if  not  greater, 
zstht  Power  of  any  Mechanical  Faculty  can  be  ableio 
movey    J  ktxwyxh&  greateft  conceivable  weight ,  may 
be  demonftrat,  to  be  moved  by  the  leaft  conceivable 
Power,  as  the  Earth,  by  the  force  of  a  mans  hand.    But 
how  is  itpoffible  to  contrive  Artificially,  an  Engine  for 
thatpurpofe,  which  will  do  that  by >  Art f  which  the  de- 
monftration  makes  evident  by  reafon  ?  It  was  thought  a 
great  enterprize,  when  Pope  Sixtus  the  fifth,  tranfported 
ano^/^whichhadl>eenlong  fince dedicated  to  theme* 
mory -.of  fulius  Cefar^  from  the  left  fide  of  the  Vatican,  ta 
a  more  eminent  place,  100  foot  diftant;  but  to  raifea 
Ship  of  xoooTun  intirely ,  nay,  a  weight  100  time* 
grater,  is  furely  a  far  greater  enterprise.     This  inven- 
tiofci&fomich  the  more  admirable,  that  not  only  by  it, 
any  fuppofed  weight  may  be  lifted,  but  from  any  deepnefs. 
Trough- this  ("perhaps)  cannot  be  done  Mechanically) 
becaufc  of  fome  Phy/ical,  or  Moral  impediment,  yet  accor- 
ding to  the  Laws  oi  the Flydroflaticks  it  can  be  demon* 
ftrat,  and  made  evident  by  reafon.    And  if  this  be,  then 
furely,  when  the  Weight  is  determinat,  as  the  burdens  of 
all  Ships  arc,  and  the  deepnefs  known  to  be  within  fo  ma-" 
ny  fathoms,  this  Invention  cannot  but  be  fuccefsful* 

Though  the  ftrength  of  Mechanical  Inventions,  may  be 
multiplied,beyond  the  bounds  of  our  Imagination,  where- 
by the  greateft  Weighty  may  be  moved,  by  the  leaft 
Tower  $  yet  the  Wifdom  oiGod,  hath  thought  it  fit,  fo  to 

»|6ne  that  krowiedge,;  that  it  cannot  wach,  how  both 
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of  them,can  move  with  the  fame  qulcinefs  and  fpced*  For," 
if  that  were,  the  very  works  of  Nature  might  be  overturn-*, 
ed.    Therefore,  it  is  ohfervable,that  when  a  great  Weight 
jsjpoved'by  a  final! Powers  the  motion  of  the  one;  is  aT"       i 
""much flower  than  the  motion  ot  the  other  4  as  t\iewei*fit~       l< 
of  the  one.,  exceeds  the  Force  of  the  other  ~  It  it  were  pol«* 
"Title  Mechanically  to  move  the  Earth  with  the  Force  of  a 
mans  hand,  the  motion  thereof  would  be  as  much  flower, 
than  the  motion  oi'tKehand;  as  xhiW&ightoi  the  die,  ex- 
ceeds the  Force  of  the  other,  which  is  a  great  difadvantage. 
And  as  the >Wei*ht  and  Power  do  thasdiffer^  as  to  fwiftnejs^ 
"zndfloiPnefs  in  motion^ To >  alftvas  to  SPace\   Fon,  by  how 
much  the  Pia^r  is  in  it  felf  lefs.  than  theWei^hJby  foroiacfe        ^ 
"will  the  bounds  or  Space^thtWeifht  moves  thorow,beTieIs 
than  the  ty^rf,  xht  Power  goes  thorow^  If  it  were  poffible 
(keeping  the  fame  inftance)to  move  the  Earth  with  a  mans 
hand,  the  J/wrthorow  which  it  paffeth,  would  differ  as 
much  from  the  ipace  t$e hand  goes  thor?w,  as  the  pj^  ex- 
ceeds the  other  5  which  is  another  difadvantage. 

It  may  be  thought,  that  if  this  Inveniien  depend  upon 
Mechanical  Principles,  it  may  be  obnoxious  to  thefe  abate- 
ments.I  anfwer,though  there  be  in  it  a  Pondttsfind  a  Poten- 
tial Weight  yZii&z  Power, this  moving  the  other,  yet  it  will 
evidently  appear  frorxi  Experience,  that  the  motion  of  the 
one,is  as'fwift  as  the  motion  of  the  other,  and  that  the  one 
moves  as  much  space  and  bounds  in  the  fame  time  ,  as  the 
other.which  is  a  great  advantage.  Inxthis,  itexcells  all  the 
Mechanical  Power /,  ana  F  acuities y  tha?  have  ever  yet  been 
invented  and  p  aflifed.  Ifany  think,  thait  fuch  a  device 
cannot  be  effe&uat,  without  a  confiderable  expence.  Tan- 
fwer,thevexp.ence  is  fo  fmall,  that  I  am  afliamea  to  mention 
it.  The  method  and  manner  of  doing  this,  is  moft  eafie 
likewife,  Neither  ought  this  to  be  a  ground,why  any  maa 
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ffcouid  contemn  it $  fince  themoft  ufeful  Inventions  ordi- 
narily arc  performed  with  the  greateft  facility. 

As  it  commends  this  part  of  Philofophy  to  all  ingenious 
Spirits,  as  moft  pleafant,  and  mod  profitable ,  fo  it  gives 
a  check  to  the  ignorant >  who  look  upon  it  as  a  Science  long 
^go  per  felted. 


In praifeof  the  Author^  and his  Work, 

1. 

Hilfl  Infant- Art  no  further  did  pretend 
Then  to  flat  notions  y  and  a  bare  de fire  >y 
What  by  fmalltoylwe  now  do  comprehend. 
Our  Predeceffon  only  did  admire. 

*. 

Now  fruitful  Reafon,  ay  md  with  powerful  Art  , 
Uncovers  Nature  to  each  knowing  eye  : 

Otir  Author  to  the  World  doth  here  impart 
What  woo  before  eftccmd  4  my  fiery. 

The  various  motions  of  that  Element y 

Whofe  liquid  form  %ives  birth  to  much  debate  % 

By  demon  ^ration  he  doth  represent y 
Unfolding  th*  intrigues  of that  fubtil  ft  ate. 

The  Waters  Courje,  and  Sour  fe^  from  whence  they  flow, 
By  him  toth*Jenfe  fd  clearly  arcdijplay'd  y 

Their  current  Weighty  and  Meafure  now  we  knowy 
Y/3r  no  morefecrcly  fat  an  open  Trade. 


W.  C. 


HYDRO- 


M  o, 

Containing  fbme  uieful  Principles  in  or- 
der to  thatexcellentDodrine,  anent 

the  wonderful  Weight,  Force,  and  Preflure.  of 
the  Water  in  its  own  Element. 

THEOREM' L 

In  all  Fluids,  bs fides  the  fir  [I  and  vifible  Horizontal  fur* 
face,  there  are  many  woe  imaginary)  ytfreal. 
Figure  i. 
O  R  the  better  undemanding;  the 
following  Experiments  3    it  is 
needful  to  premit  the  fubfe- 
quentTheoremsjthefirft  where- 
of is,  that  in  all  Fluid  bodies, 
fuch  asAir5Water5andMercury, 
or  any  other  liquid  ,  there  is  be- 
fides  the  firft  and  vifible  furface, 
innumerable  moe  imaginary,un- 
der  that  firft,  yet  real,  as  may 
befeenfrom  the  following  Schematifm,  which  reprefents 
a  Vefftl  full  of  Water  5  where  befides  the  firft  furface 

A  AB 
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A  BCD,  there  is  a  fecond  E  F  G  H,  and  a  third  I K  LM, 
and  fo  downward,  till  you  come  to  the  bottom.  This' 
holds  true,  not  only  in  Water,  but  in  Air  alfo  ,  or  in  any 
other  Fluid  body  whatfoever,  I  call  the  under- furf  aces 
imaginary,  not  becaufe  they  are  not  real  5  for  true  and  real 
effeds  are  performed  by  them  5  but  becaufe  they  are  not 
actually  diftinguiihed  amongft  themfelves,  but  only  by  the 
Intellect ., 

THE  O  R  EM   II- 

In  all  Fluids ,  as  it  is  needful  to  conceive  Horizontal 

Plains ,  fo  it  is  needful  to  conceive  Perpendicular 

Pillars  putting  the  fe  Plains  at  right  Angles. 

Figure  it 

THis  Propofition  is  likewife  needful  for  underftandin® 
the  following  Dodiine,  anent  the  Preffuieof  the 
Water:  for  in  it,  as  in  all  Fluids,  though  there  be  not 
Columes  or  Pillars  a&ually  divided,  reaching  from  the 
top  to  the  bottom,  yet  there  are  innumerable  imaginary f 
which  do  as  really  produce  efFe&sby  their  preffure^  as  if 
they  were  a&ually  diftinguiihed.  Thefe  imaginary  Pillars 
are  reprefented  in  the  firft  Schematifm,  one  whereof  is 
A  E  I  N  O  P  Q^  the  other  B  F  K  R  T,  and  fo  forth. 


THEOREM    IIL 

There  is  a  twofold Ballance^  one  Natural 
another  Artificial. 

Y  the  Artificial  Ba/lance,  Iunderftand  that  which  the 
Mechanicks  call  Libra^  which  Merchants  commonly 
wfe.  By  the  Natural  Ballance  (which  for  diftin&ions  caufe 

lib 
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I  fonominat)  I  mean,  v.  g.  a  Siphon,  or  crooked  Pipe, 
wherein  water  naturally  afcends  or  defcends,  as  high  or  low 
in  the  one  Leg,  asm  the  other,  ft  ill  keeping  aa  evennefs, 

or  likenefs  of  weight. 


THEOREM    IV- 

Fluid  bodies  counterpoise  one  another  in  the  Ballance  of 
Nature,  according  to  their  Altitude  only. 

THis  Theorem  will  appear  afterwards  mo  ft  evident, 
while  we  pafs  through  the  feveral  Experiments  $  and 
it  is  of  fpecial  ufe  for  explicating  fundry  difficulties  that 
commonly  occur  in  the  Hydroftatkks.  The  meaning  of  it 
is  fliortly  this  .*  while  two  Cylinders  of  Water  are  in  the 
oppofite  Scales  of  the  Natural  Ballance,  they  do  not  coun- 
terpoife  one  another  according  to  their  thicknefs .•  for 
though  the  one  Pillar  of  Water  be  ten  times  thicker,  then 
the  other,  and  confequently  heavier,  yet  is  it  not  able  to 
prefs  up  the  other,  that's  more  (tender,  andfo  lighter, 
beyond  its  own  hight :  and  therefore  they  weigh  only  ac- 
cording to  their  Altitudes. 


THEOREM   V- 

In  all  Fluids  there  is  a  Pre(fure. 
Figure  i. 

THis  is  true  not  only  of  the  Elements  of  Air,and  Wa* 
ter3  while  they  are  out  of  their  own  place  (  as  they 
fpeak)  but  while  they  are  in  it.  For  Air  and  Water,  be- 
ing naturally  indued  with  weight,  the  fecond  foot  cannot 

As  be 
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be  under  the  firft,  unlefsit  fuftain  it:  if  this^be,  it  muff: 
neceflarily  be  preft  with  its  burden..   So  this  Water  being 
naturally  a  heavy  bodyjthe  foot  I  cannot  be  under  E,  un* 
lefs  it  fuftain  it,  and  be  preft  with  the  burden-  of  ir$  the 
foot  N,being  burdened  with  them  both.  From  this  Pref- 
fure,  which  is  in  Air,  arifeth  a  certain  fort  of  force,  and! 
power ,  which  may  be  called  Benfil^  by  vertue  whereof,  a 
little  quantity  of  Air,can  expand  and  fpread  out  it  felf,to  a 
very  large  quantity^  and  may  by  extrinfick  force  be  redu- 
ced to  that  (mall  quantity  again.   Though  this  expanfive 
faculty  be  evident  in  Air,    yet  it  is  fcarcely  difcernable  in 
Water,  unlefs  it  be  in  very  deep  parts,  near  the  bottom, 
where  the  Preflure  is  greats    This  Preflure  is  not  of  the 
fame  Degree  in  all  the  parts,  but  is  increafed  and  augmen- 
ted, according  to  the  deepnefs  of  the  Air,and  Water  .♦  for 
the  Air  upon  the  tops  of  Mountains ,  and  high  places ,  is 
thougha  to  be  ofa  lefs  Preflure,  then  in  Valleys:  and  Wa- 
ter is  of  a  lefs  Preflure,  ten  or  twelve  foot  from  the  top, 
then  twenty  or  thirty.    So  is  the  Water  N,  under  a  far 
lefs  Preflure,  then  the  Water,  P  or  Q. 

THEOREM VL 

The  fr,e§urye  of  Fluids  is  on  every,  fide. 
Figure,  i„ 

THe  meaning  is,  that  Air  and  Water  preffeth  not  on- 
ly downward,but  upward,not  to  the  right  hand  only, 
but  to  the  leit  alfo,and  every  way.So  the  foot  of  water  K, 
not  only  prefleth  down  the  foot  R,  but  preflethupthe 
footF,  yea  prefleth  the  foot  I,  ana  the  foot  L,  with  the 
fame  weight.  And  the  firft  imaginary  furiacc  $  is  as  much 

preft 
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preft  up,  by  the  water  FK  L  Mi  as  it  is  preft'  down  by  the 
water  EFGH;  Upon  this  account  it  is,  that  when  a 
Sphere, or  Glob  is  fufpended  in  themidle  of  Water,or  Air, 
allthe  points  oft  heir  furf  aces  are  uniformly  preft.  After 
this  manner,  are  our  bodies  preft  with  the  invironing  Air, 
and  the  man  that  -  dives  y  with  the  ambient  and  invironing 
Water. 


THEOREM   VIL 

All  the  farts  of  a  F  luid  in  the  fame  Horizontal  Line^ 

are  equally  preft. 

Figure  t. 

THe  meaning  is,  that  the  foot  I,  is  no  more  preft, 
then  the  foot  K :  neither  is  the  foot  L,  more  bur- 
dened, then  the  foot  M.  Thereafonis,  becaufe  each  of 
thefe  feet,  fuftains  the  fame  weight :  for  E  F  G  H  are  all 
of  them,  of  the  fame  burden  .•  therefore  all  the  parts  of  a 
Fluid  in  the  fame  Horizontal  furf  ace,  are  preft  moft  equal- 
ly. This  holds  true  in  Air,  and  Mercury,  or  in  any  other 
Liquid  alfo. 


THEOREM   VIII' 

The  Prefjure  of  Fluids  feem  to  be  according  to 
Arithmetical  Progreflibn. 

Figure  i. 

THe  meaning  is.,  that  if  the  firft  foot  of  Water ,  have 
one  Degree  of  Preffure  in  it ,  the  fecond  muft  have 
only  two,  and  the  third  muft  have  only  three,and  fo  forth,4 

which 
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which  appears  from  the  Schematifm  .•  for  the  fiift  foot  E, 
having  one  Degree  of  weight,  and  the  fecond  loot  I,  hav- 
ing of  its  felf  as  much,  and  fuftaining  E,  it  muft  have  two 
Degrees,  and  no  more.  So  the  footN,  fuftaining  two 
Degrees  of  PreiTure  from  I  ami  E  ,  muft  have  the  weight 
only  of  three  Degrees  ,  O  of  four,  P  of  five.  It's  evident 
alfo  from  Experience,  for  while  by  the  PrefTure  of  Water, 
Mercury  is  lufpended  in  a  glafs  tub,  we  find,  that  as  the 
fiift  fourteen  inches  of  Water^fuftains  one  inch  of  Mercu- 
ry ?  To  the  fecond  fourteenlnches  fuftainTbut  two,  and  the 
Third,  but  three.  But  if  the  PrefTure  were  according  to 
Geometrical  progrefsion,  the  third  foot  of  Water  ought  to 
fuftain  four  inches  of  Mercury,  the  fourth,  eight-,  the  fifth, 
fixteen,  &c,  which  is  contrary  to  Experience. 

THEOREM   IX- 

In  all  Fluids  there  is  a  twofold  weight,  one  Senfiblc, 
the  other  Infenfible. 

'He  fiift  is  common  to  all  heavy  bodies,  which  we 
find  in  Water,  while  we  lift  a  VefTel  full  of  it  from 
the  ground.  The  infenfible  weight  oi  Water,  and  Air, 
or  of  any  other  Fluid,  can  fcarcely  be  difcerned  by  the 
fenfes,  though  it  be  as  real,  as  the  former ,  becaufe  the 
PrefTure  is  uniform.  By  vertue  of  the  fecond,  bodies  na- 
turally lighter  than  Water,  are  driven  from  the  bottom  to 
the  top,  as  Cork.  So,  a  man  falling  into  a  deep  Water, 
goes  prefently  to  the  bottom,  and  inftantly  comes  up  again. 
Here  is  a  natural  effed,  which  cannot  want  a  natural  caufe  • 
and  this  can  be  nothing  elfe,  but  the  PrefTure  of  the  Wa« 
jer,  by  vertue  whereof  he  comes  up,  and  yet  he  finds  no* 

thing 


^pDjoftattcal  XQeojetiig*         7 


thing  driving  him  up,  or  pulling  him  up.  Therefore, 
there  is  in  all  Fluid  bodies,  an  Infenfible  weight ,  as  there 
is  one  Senftble^  feing  the  man  that  (perhaps)  weighs  fe- 
venteen  Stone,  is  driven  up  fifteen  or  fixteen  fathom  by 
it.  And  it  muft  be  very  confiderable ,  and  exceed  the 
weight  ot  the  man,  feing  it  is  able  to  overcome  fuch  a 
weight.  So  are  vapours  and  fmoke  driven  upward  by  the 
Infenfible  weight  of  the  Air,  and  by  that  fame  weight,  do 
the  Clouds  fwim  above  us. 


THEOREM   X* 

The  In  [en fible  weight  of  Fluids^  is  only  found  by  \enfe, 
when  i  he  Preffure  is  not  uniform. 

'O  undei  {landing  of  this  Propofition,  I  muft  fuppofe 
fomething<  that  are  poffible  ,  but  not  pra&icable. 
Put  the  cafe  then,  while  a  man  opens  his  hand,  the  Air 
below  were  removed,  he  would  fcarce  be  able  to  fuftain 
the  weight  of  the  Air,  that  refts  upon  the  Palm  above  : 
or  if  the  Air  above  were  annihilated,  he  would  not  be  able 
to  bear  down  the  weight  that  prefleth  upward.  Or,  while 
a  Diver  is  in  the  bottom  oftheSea,  if  it  were  poffible  to 
free  any  one  part  of  his  body  from  the  PrefTure  of  the  Wa- 
ter, fuppofe  his  right  arm,  I  doubt  not,  but  the  blood 
would  fpring  out  in  abundance  from  his  finger-ends  .•  foK 
the  arm  being  free,  and  the  other  parts  extreamlv  preft, 
the  blood  of  neceffity  muft  be  driven  from  the  fhoulder 
downward,  with  foi  ce,  which  cannot  be  without  confi- 
derable pain.  It  is  evident  alfo,  from  the  application  of 
the  Cuppin-glafs^  which  being  duely  applied  to  a  mans 
skin,  caufeth  the  Air  to  prefs  unequally,  the  parts  with- 
out. 


(1    A 
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-out,  being  more*prtfft,  if hanctlue iparts \within,  :in  which 
.cafe  the  unequal.Preffure  caufeththepain,  and  Co  is  found 
by  fenfe. 

T  HE  OR  EM  X  % 

A  Cylinder  of  Water , or  of  any  ether-Fluid  bodyy  lofeth  of  its 
weighty  according  to  its  reclination  from  a  Perpendi- 
cular fofition  y  towards  an  Horizontal  or 
levellfcituation, 

FOr  undei  (landing  of  this ,  confider  that  while  a 
Pipe  full  of  Water  ftands  perpendicular,  the  loweft 
foot  fuftains  the  whole  weight  of  the  Water  above  it: 
but  no  fboner  you  begin  to  recline  the  Pipe  from  that  Po- 
rtion, but  affbon  the  PrefTure  upon  the  loweft  foot  grows 
Iefs  •,  So  that  if  the  loweft  foot,  in  a  perpendicular  pofi- 
tion  ,  fuftained  the  burden  of  ten  feet,  it  cannot  fuftain 
above  five  or  fix,  when  it  is  half  reclined.  A  certain  evi- 
dence whereof  is  this,  the  more  a  Cylinder  of  Water  is 
reclined  towards  the  Horizon^or  Level,it  takes  the  fhorter 
Cylinder  of  Water  to  counterpoife  it ,  as  is  evident  in  Sij 
phons.  For,  though  the  one  Leg,  befixteen  inches  long, 
and  the  other  but  fix-  yetaCylinder  of  Water  fix  inches 
long ,  will  counterpoife  a  Cylinder  of  iixteen.  But  this 
cannot  be  ,  unlefs  an  alteration  be  made  in  the  Preflure. 
For,  how  is  it  poffible,  that  a  Cylinder  of  Water  can 
fometimes  be  in  tqnilibrio  with  a  letter ,  and  fometimes 
with  a  greater  weight,  unlefs  the  Weight,  and  PrefTure  of 
jt,  be  fometimes  more,  and  fometimes  lefs  1  When  I  fay 
a  Cylinder  of  Water  lofeth  of  its  weight  by  reclination, 
it  is  to  be  underftood  only  of  the  Infenfible  Weight :  for 

the 


i^ojottattcai  %\)tomn$. 


the  S  en fibleW eight  \%  unchangeable ,  feing  it  is  alwayes  a 
Pillar  of  fo  many  inches,  or  feet.  Now  the  truereafon, 
why  the  Preffure  upon  the  loweft  foot  grows  lefs,  is  this  • 
the  more  the  Pipe  is  reclined  ,  the  more  weight  of  the 
Cylinder  refts  upon  the  fides  of  the  Pipe  within  •  by 
which  means,the  loweft  foot  iseafedof  the  burthen  ,  and 
h  altogether  eafed,when  once  the  Pipe  lyes  Horizontal. 


THEOREM   XI I- 

All motion  in  Fluids ,  is  from  the  unequal  Pre/fuze 
of  the  Horizontal  furf ace. 

Figure  i, 

FOr  underftanding  thisj  muft  diftinguiih  a  twofold  mo- 
tion in  Fluids  $  one  common^  another  proper,  by  ver- 
tue of  the  fii  ft,  they  incline,  as  all  other  heavy  bodies,  to 
be  at  the  center  of  the  Earth.  It  is  evident  in  the  motion 
of  Rivers,  which  defcend  from  the  higher  places  to  the  val- 
leys ,  even  by  vertue  of  that  tendency  they  have  to  be  ac 
the  center.  By  vertue  of  the  fecond,  they  incline  to  move 
every  way  5  not  only  downward,  but  upward,  hither  and 
thither.  This  fort  of  motion  is  peculiar,  and  proper  only 
to  Fluids  5  and  it  is  that  which  is  fpoken  of  in  this  Theo- 
rem. I  fay  then,  that  all  motion  in  Fluids,  is  from  theun- 
gqual  Preffure  of  the  Horizontal  furface.  For  put  the  cafe 
ATwere  more  preft  then  B,*.^  with  altonejthen  furely  as 
the  part  A  defcends,  the  other  part  B  will  afcend,  and  fo 
will  C  and  B  rife  higher  too.  Suppofe  next,  the  part  A 
were  fred  of  the  Preffure  of  the  Air  <,  then  furely  in  the 
fame  inftant  of  time,  would  the  part  A  afcend,  and  the 
parts  B  C  D  defcend,   As  this  Proposition  is  true  in  order 

B  to 
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to  the  firft  and  vifible  furface  ABCD,  fo  it  is  true  in  or- 
der to  the  imaginary  furface  I K  L  M  -r  for  put  the  cafe  the 
fpace  I,  were  filled  with  a  body  naturally  heavier  then 
Water,  as  lead  or  ftone,  then  behoved  that  part  of  the  fur- 
face to  yeeld?  it  being  more  preft,  then  the  pare  of  the  fame 
furface  K.  Or  if  the  fpace  K  were  filled  with  a  body  nam* 
rally  lighter  then  water,  as  Cork,  then  ought  the  wa* 
ter  Rico  afcend,  it  being  lefs  preft,  then  the  water  N  or  S. 


THEORE M    X  I  I I 

A  body  naturally  heavier  then  Water,  descends  $  and 

a  body  naturally  lighter y  afcends^ 

Figure  ?. 

'Or  underftanding  of  this,  let  us  fuppofe  the  quadrat 
fpace  E,  to  be  filled  with  a  piece  of  Lead  or  Iron.  I 
lay.  then  it  muft  go  down  to  1 5  and  thereafon  is,  becaufe 
the  quadrat  foot  of  Water  I,  is  morepreffed  then  the 
quadrat  foot  of  Water  K.  To  illuftrat  this,  let  us  fup- 
pofe that  e$ch  quadrat  foot  of  this  Water  weighs  a  pound, 
and  that  the  heavy  body  exifting  in  E,  weighs  two 
pound.  If  this  be,  the  foot  of  Water  I,  muft  yeeld,  fee- 
ing it  is  more  preft  then  K  :  upon  the  fame  account  muft 
the  Water  N  yeeld,  and  give  way  to  the  Stone ,  feeing 
it  is  more  preft:  then  R.  For  according  to  the  twelfth 
Theorem,  There  canmt.be  unequal  Preffure  upn  a  furface  > 
unle(s  motion  follow. 

For  underftand'ng  thefecond  part,  let  us  fuppofe  the 
fpace  R,  to  be  filled  with  a  piece  of  Cork,  thatisfpe- 
cifically  or  naturally  lighter  then  Water.  I  fay  then,  it 
muft  afcend  to  the  top  B  $  and  the  reafon  is,  becaule  the 
quadrat  loot  of  Water  K,  is  more  preft  upward,  then  the 

quadrat 
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quadrat  foot  of  Watet  I,  or  L  is:  but  this  cannot  be  irt 
Fluid  bodies,  unlefs  motion  follow  thereupon.  I  fay,  it* 
is  more  preft  up,  becaufe  R  being  lighter  then  N,  or  S, 
itmuftprefs  with  greater  force  upon  K,  then  S  can  do 
upon  L ,  or  N  upon  I.  It  is  ftill  to  be  remembred. 
That  Fluids  peffeth  with  as  much  ftren?th  upward?  as  down**  S 
ward,  according  to  the  fixth  Theorem  5  and  that  an  Ho. 
rizontal  furface  doth  as  really  fuffer  unequal  Preffure  from 
below,  as  from  above. 


THEOREM    XIV- 

Bodies  naturally  lighter  then  Water  ,  fwim  uf&n 

the  furface  andtop% 

Figure  1. 

He  reafon  of  this  Propofition  mult  be  taken  from 
the  nature  of  an  equifwdium,  or  equal  weight.  For 
without  doubt5  there  is  a  counter- ballance  between  the 
Preffure  of  the  Water^  and  the  weight  of  the  body  that 
fwims^  To  make  this  probable,  let  us  iuppolet here  wSFS" 
a  piece  of  Timber  in  form  of  a  Cube,  fix  inches  thick  eve-- 
ry  way,  without  weight.  In  this  cafe,  the  under' furface' 
of  that  four- fquar'd  body,  being  applied  to  the  furface  of 
the  Water  A,  would  ly  clofs  upon  it,  as  one  plain  Table 
lyes  upon  the  face  of  another,  without  any  preffure.-  and 
it  being  void  of  weight,  the  part  of  the  furface  A?  would 
be  no  more  burdened,  then  the  next  part  B  adjacent, 
whence  no  motion  would  follow.  Here  is  no  equipondium, 
or  counter-ballance. 

Secondly,  letusfuppofe  the  faid  body  to  acquire  two 
ounces  of  weight,  then  it  follows,  that  it  muft  fubfide, 
and  fink  two  inches  below  the  furface  ABCD3  and  that 

B  2  fo 
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fo  far,  till  it  come  byvertue  of  its  new  acquired  weighr,  to 
acouncer-ballancewith  the  Preffureof  rhe Water.  Which 
jRreffur^  nothing  elfe,  butjsmuchjorce or  weigfc^jsjs 
equivalent  to  the  weight  of  Water ,  that  is  thruft  out  of 
its  own  place,  by  the  lublicfing  and  finking  of  that  body, ; 
twojnches^„ 
'^Thirdly  >  let  us  fuppofe  the  fame  body  to  acquire  other 
two  ounces  of  weight,  then  muft  it  fubfide  other  two 
inches.  Laftly,  let  us  fuppofe  that  it  acquires  fix  ounces 
of  weight,  then  it  follows  that  the  whole  body  finks ,  fo 
far,  I  mean,  till  its  upmoft  furface  be  mm  Horizontal  line 
with  the  furface  of  the  Water  A  BC  D.  Here  it  fwims 
alfo,  becaufe  the  weight  of  it  becomes  juft  the  weight  of 
fo  much^aterrasTt  Jiath  putout  of  its  own  place.  I  fay, 
ITmufflwIm,  becaufe  if  the  Water  I,  was  able  to  (uftain 
the  Water  E,  which  is  put  from  its  own  place,  furely  ic 
muft  be  able  to  f  uftain  that  body  alfo  ,  that  did  thruft  it 
from  its  own  place,  feing  both  are  of  the  fame  weight, 
namely  fix  ounces, .  Iri  this  cafe  ,  the  body  immerged , , 
and  the  water  wherein  it  is  drowned,'  become  of  the  fame 
weight  fpecifically  >■  feing  bulk  for  bulk  is  of  the'  fame 
weight,...  To  make  t^%oo^Jfecifcallyy  or  naturally  hea- 
vier tEea  Water,  and  consequently  to  fihk  to  the  bot- 
tom, nothing  is  required,  but  to'  fuppofe  that  it  acquires 
one  ounce  more  of  weight  *  which  done,it  prefently  goes 
down,  I,  being  more  burdened  then  K.  Note  by  the 
way,  a  twofold  weight  in  heavy  bodies,  one  individual, 
the  other  Jpecijick,  and  that  two  bodies  agreeing  in/#- 
dividual  weigh t,may  differ  in  (pecifick  weight.  So  a  pound 
of  Lead,  and  a  pound  of  Cork,  agree  individually^  be- 
caufe they  are  both  i^.  ounces:  but they  differ  ftccifically, 
beeaufe  the  one  is.  naturally  heavier  then  the  otner. 

THE  0- 
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THEOREM   XV- 

So  Body  that  flots  above  Water  7  even  though  it  suffer 

far  fate  be  level  with  the  fur/ace  of  the  Water,  can  ever 

be  made  to  fwim  between  the  tof  and- the  bottom. 

Figure  1. 

FOr  clearing  this  Propofition,  letuSfuppofe  F  to  bea 
four-  fquare  piece  of  Timber,  of  the  fame  fpecifick  and 
natural  weight  with  Water,and  coftfequently  its  upper  fur- 
face  to  be  leVel  with  the  furfa£e  of  the  Water  A  B  C  D.  I 
fay  then,  if  it  be  preft  down  to  R,  it  fhall  arife  thence,  and 
never  reft  till  itbewhere  itwas,  namely  in  F.  Thereafori 
feems  to  be  this,becaufe  the  four-fquar'd  body  ofWlater  Ri 
is  really  heavier,  then  the  four-fquar'd  piece  of  Timber  F. 
If  this  be  true,  it  follows  of  neceffity,  that  it  muft  afcend: 
for  if  theTimber  exifting  inR,be  lighter  then  the  Water  R, 
the  Water  T  muft  be  lefs  preft,  then  the  Water  O,  or  the 
Water  V  5  whence  (  according  to  the  twelfth  Theorem  ) 
motion  mufl  follow.  Again,  if  the  Timber  R,exifting  in  the 
Water  R  ,  be  lighter  then  the  fame  Water  is ,  then  muft 
the  Water  K,  be  more  preft  up  then  the  Water  I,orLf 
whence  yet,  according  to  the  fame  Theorem,  motion  muft- 
follow;  If  it  be  faid,  that  the  Timber  F,  is  of  the  fame 
weight  with  the  Water  R,  becaufe,  it  being  equal  in 
weight  with  the  Water  F,  which  it  hath  thrufl:  out  of  its 
own  place?  it  muft  alfo  be  equal  in  weight  to  the  Water  R , 
feeing  F  and  R  beingof  the  fame  dimenfions>  areof  the 
fame  weight.  T  here  is  no  way  to  anfwer  this  difficulty^ 
unlefs  I  fay  the  f  our-fquar'd  body  of  water  R,  is  really  and 
truly  heavier  then  the  four-fquar'd  body  ofWater  F.  The 

reafon 
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reafon  feems  to  be,  becaufe  the  Water  R,  is  under  a  grea- 
ter PrefTure,  then  the  Water  F$  and  by  vertae  of  this 
greater  Prefliire,  there  are  really  moe parts  of  Water  in  it, 
then  in  F  •,  therefore  it  muft  be  heavier.  Even  as  there  are 
far  moe  parts  of Air,in  one  cubick  foot  near  the  Earth  jhzn 
in  fix  or  feven  near  the  Atmofyhere.  Hence  it  is ,  that 
a  pint  of  Water  taken  from  the  bottom  of  the  Sea,  fourty 
fathom  deep,  will  be  heavier,  Imeaninaballance,  then  a 
pint  taken  from  the  furface.  Take  notice,  that  when  the 
veflTel  is  once  full  at  the  bottom,  the  orifice  muft  be  clofely 
flopped,  till  it  come  to  the  top  :  otherwife  the  parts  that 
are  comprefled  at  the  bottom ,  namely  by  the  weight  of 
the  fuperiour  parts,  relaxes  themfelves,  before  they  come 
to  the  top. 


THE  OR  E  M    XVI- 

It  is  not  imfofsiblefor  a  body  to  be  {upended  between 

the  furface  and  the  bottom. 

Figure  t* 

FOr  underftanding  this,  fuppofe  F  to  be  a  four-fquare 
piece  of  Timber,  which  though  it  will  not  reft  But  at 
the  furface,  ABCD,  yet  may  be  made  to  go  down  of  its 
own  accord,  and  reft  at  T,  namely,  by  making  it  fo 
much  heavier,  as  the  Water  T  is  heavier  then  the  Water 
F.  Tq  know  this  difference^which  is  not  very  practicable  * 
the  Cube  of  Water  T,muft  Ge  brought  from  its  own  place, 
under  the  fame  degree  of  PrefTure  it  hath,  and  put  into  the 
Scale  of  a  Ballance,  and  weighed  with  the  Cube  of  Water 
F,  put  into  the  other  Scale.  Now  if  the  Water  T,  be 
half  an  ounce  heavier,  then  the  Water  F?  then  to  make 
the  Timber  ¥  hingin  T,  it  muft  be  made  half  an  ounce 
heavier.     There  feems  to  be  reafon  for  it  alfo  5  for  if  a 

Cube 
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Cube  of  Timber  refting  in  the  fpace  T,  be  juft  the  weight 
of  the  Water  T,  the  imaginary  furface  O  T  V,  is  no  more 
preft,  then  if  T  were  Water,  and  fo  it  cannot  go  down- 
ward: neither  can  it  go  upward,  feing  the  under  part  of 
the  Water  R,  is  no  more  preft  up  by  the  Tin\ber  T,  then 
if  the  fpace  T  were  filled  with  Water.  If  it  be  faid,  accor- 
ding to  this  reafoning,  a  Stone  may  be  fufpended  in  a  deep 
Water,  between  the  top  and  the  bottom,  which  is  abfurd. 
I  anfwer,  fuch  a.  thing  may  happen  in  a  very  deep  Water : 
For  put  the  cafe  a  Cube  of  Lead  twelve  inches  every  way, 
were  to  go  down  twelve  thoufand  fathom  ,  it  is  probable, 
it  would  be  fufpended  before  it  came  to  the  ground.  For 
coming  to  an  imaginary  furface  far  down,  where  the  Pref- 
fure  is  great,  a  Cube  of  Water  twelve  inches  thick  there, 
may  be  as  heavy  (even  Jpecificalh)  as  the  Cube  of  Lead 
is,  though  the  Lead  be  ten  times- heavier  (pecificaUf,  then 
jinv_foot  of  Water  at  the  top-  If  Water  fuffercom- 
preffion  of  parrs,  by the  fuperiour  burden-  it  is  more  then 
probable,  that  the  fecond  foot  of  Water  burdened  with 
the  fiift,  hath  moe  parts  in  it,  then  are  in  the  fifft,  and  the 
third  moe,  then:  in  the  fecond,  and  fo  forth  5  and  confe- 
quently,  that  the  fecond  is  heavier,  then  the  firft,  and  the 
third  heavier,  then  the  fecond.  Now,  if  this  be,  why 
may  not  that  foot  of  Water,  that  hath  fixty  thoufand 
foot  above  it,  by  vertue  of  this  burden,  befocompreft, 
that  in  it  may  be  as  many  parts,  as  may  counter-ballance  a 
Cube  of  Lead  twelve  inches  every  way?  It  then,chat  ima- 
ginary furface,  that  is  fixty  thoufand  foot  deep,  be  able  to 
luftain  the:  faid  foot  ofVVater,  which  perhaps  weighs 
twenty  pound,  why  may  it  not  likewife  fuftain  the  Lead, 
that  is  both  of  the  fame  .dimensions  with  it,  and  weight  ? 

Hence 
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Hence  it  is,  that  the  Clouds  do  fwim in  the  Air,  by  ver- 
tue  of  a  counter-ballance :  And  we  fee,which  confirms  this 
Do&rine,  that  thethinneft  and  lighteft  arealwayes  far- 
theft  up-  and  the  thickeft  and  blackeft,  are  alwayes  far- 
theft  down. 


THEOREM   XVI  L 

The  lower  the  parts  of  a  Fluid  are,  they  are  the  heavier^ 
though  all  of  them  be  of  equal  Quantity  and  dimenftons. 

;Figure  k. 

T  His  follows  from  the  former,  which  may  appear  a 
Paradox,  yet  it  feems  to  be  true  ..•  for  though  the 
Water  Q_at  the  bottom,  be  of  the  fame  dimensions  with 
the  Water  E  at  the  top,  yet  it  is  really  heavier,  which 
happens  (aslfaid)fromthefuperiour  Preffure.  It  is  clear 
alfo  from  this,  namely  the  Cube  of  Timber  E,  which 
fwims  upon  the  furface,  being  thruft  down  toQ>  comes 
up  to  the  top  again,  which  could  not  be,  unlefs  the  Wa- 
ter Q,  were  heavier  then  the  Water  E.  I  fuppofe  the  Wa* 
ter  E,  and  the  Timber  E,  to  be  exa&ly  of  the  fame^vj- 
fckjwtight,  and  confequently  the  furface  of  the  Timber, 
to  Iy  HQrizontal  with  BCD.  Now  the  reafon,  why  the 
Timber  afcends  from  Qto  E,  is  no  other  then  this,  name- 
ly that  the  one-Water  is  heavier  then  the  other  $  for  the 
under  part  of  the  Water  P,  being  more  preft  up  with  the 
Timber. exifting  in  Q,  then  with  the  Water  Q  it  (elf,  it 
muft  yeeld  and  give  way  to  theafcent :  for  if  the  Cube  of 
Timber  exifting  in  Q^were  as  heavy  as  the  Water  Qit  fe]f, 
it  would  no  more  prefs  upon  P,  or  endeavour  to  be  up,then 
the  Water  Qjioes, 

T  HE  O- 


0 

THEOREM   XVI  1 1- 

A  heavy  body  weighs  lefi  in  Water,  then  in  Air, 

Figure  i, 

THis  is  eafily  proven  from  experience  $  for  after  yon 
have  weighed  a  ftone  in  the  Air,  and  finds  it  twe 
pound,  and  an  half,  take  it,  and  fufpend  it  by  a  threed  knit 
to  the  fcale  of  a  ballance-,  and  let  it  down  into  the  Water5 
and  you  fhall  find  it  half  a  pound  lighter.  Thequeftion 
then  is,  why  doth  it  lofe  half  a  pound  of  its  weight?  I 
anfwer ,  the  ftone  becomes  half  a  pound  lighter ,  becaufe 
the  furface  of  Water  on  which  it  refts,fuftains  half  a  pound 
of  it:  For  put  the  Cafe  a  ftone  were  refting  in  R,that  weigh- 
ed two  pound  and  an  half  in  the  Air ,  it  behoved  to  weigh 
but  two  pound  in  this  Water  $  becaufe  the  Water  T  fu- 
ftains  half  a  pound  of  it.  For  if  this  Water  T  be  able  to 
fuftain  the  Water  R ,  that  weighs  half  a  pound  ,  it  muft 
be  alfo  able  to  fuftain  half  a  pound  of  the  ftone ,  feing  half 
a  pound  of  ftone  is  no  heavier,  then  half  a  pound  of  Water. 
Note,  that  when  a  heavy  body  is  weighed  in  Water.,  it  be* 
jEames  fb mucMghter  exacily,as is  the  weightofthe  Wa- 
tenttpjills butoFits  own  place. 


THEOREM  III 

A  heavy  body  weighs  lejs  nigh  the  bottom  of  the  Wa- 
ter*,  then  nigh  the  top  thereof  \ 

Figure  i. 

'OTciearingthis-propofition,  I  muft  fuppofe  from  the 
17,  Theorem^    that  the  lower  the  parts  of  Water 
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be,  they  are  the  heavier,  though  all  of  them  be  of  eqiial  di- 
menfions.  If  then  the  loweft  f  oot  Q_  be  heavier ,  that  is3 
have  moe  parts  in  it,  then  the  foot  N,  it  of  neceffity  fol- 
lows, that  a  ftone  fufpended  in  Q^,  muft  be  lighter  then 
while  it  is  fufpended  in  N  or  I.  Becaufe,  if  a  ftone  be 
lighter  in  Water  then  in  Air,  as  is  faid,eveo  by  as  much,  as 
is  the  weight  of  the  bulk  of  Water ,  that  the  bulk  of  the 
ftone  expells,  then  furely  it  muft  be  lighter  in  the  one,then 
in  the  other  place  •  becaufe  fufpended  in  Q^  ,  it  expel  Is 
moe  parts  of  Water,  then  while  it  is  fufpended  in  N  or  I, 
For  example,  let  us  fuppofe  the  Water  N,  to  weigh  eight 
ounces,  and  the  Water  Q^  to  weigh  nine,*  then  muft  the 
ftone  fufpended  in  (V,  weigh  lets  by  an  ounce,  then 
fufpended  in  N,  feeing  as  much  is  deduced  from  the  weight 
ot  the  ftone,  as  is  the  weight  of  the  Water  it  expells :  but 
fo  it  is ,  that  it  thrufts  nine  ounces  of  Water put  of  its  own 
place  in  Qj,  and  but  eight  in  N  or  I-,  therefore  it  muft 
be  one  ounce  lighter  in  the  one  place  ,  then  in  the  other. 
This  maybe  tried,  with  a  nice,  and accurat  ballance,  which 
will  bring  us  to  the  knowledge  of  this ,  namely  how  much 
the  foot  of  Water  QJs  heavier,  then  the  Water  N  or  O* 

"  THEOREM    XX-  ~ 

One  fart  of  a  Fluids  cannot  be  under  comprefsion^ 
mlefs  all  the  farts  next  adjacent ,  he  under 
the  \ame  degree  of  rre(jurem 
Figure  i. 

THis  propofition  may  be  proven  by  many  inftances  r 
for  when  the  Airofa  Wind-gun^  is  reduced  to  lefs  s 
quantity  by  the  Rammer,  all  the  parts  are  moft  exadHy  of 
the  fame  Benfri.     So  is  it  in  a  Bladder  full  of  wind.  It's 

true. 
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true,  nor  only  in  order  to  this  artificial  Preflure,  but  in  or- 
der to  the  natural  Preffure,  and  Benfdoi  the  Air  likewife. 
For  the  Air  within  a  parlour,  hath  all  its  parts ,  under  the 
fame  degree  of  natural  cbmpreflion  :  fois  it  with  the  parts 
of  the  Air ,  that  are  without,  and  immediatly  under  the 
weight  of  the  Atmosphere,  Its  evident  alfo  in  the  parts  of 
Water :  for  the  foot  of  Water  R,  cannot  be  under  Pref- 
fure, unlefs  the  Water  S,  and  N>  be  under  the  fame  de- 
gree of  it.  T  hough  this  be  true  of  Fluids, while  all  the  parts 
lye  in  the  fame  Horizontal  furface,  yet  tofpeak  ftri&Iy,  it 
will  not  hold  true  of  the  parts  fcituated  under  divers  fur- 
faces.  5  for  without  queftion,  the  foot  of  Water  T,  mud 
be  under  four  degrees  of  Preffure ,  if  the  Water  R,  be 
under  three.  And  if  the  Air  in  the  loweft  ftory  of  a  build- 
ing, be  under  fix  degrees  of  Benfil  ,  the  Air  in  the  higheft 
ftory  muft  be  underiive.  If  a  man  would  diftinguifh  Me- 
tafhjpcallj ,  and  fubtilly ,  he  will  find  a  difference  of  this 
kind,  not-only  between  the  firft,and  fecond  fathom  of  Air, 
neafeft  to  the  Earth, but  between  the  firft,  and  fecond  foot; 
yea,  between  the  firft  and  fecond  inch,and  Iefs-,  much  more 
Iff  Water,  as  to  fenfe.  However  it  be,  yet  the  Theo- 
rem holds  true  $  for  we  find  no  difference  fenfible,  be- 
tween the  compreflionof  Air  in  this  room  $  and  the  com- 
preflion  of  Air  in  the  next  room  above  it,  no  not  with  the 
Barofcope^  or  Torricellian Experiment,  that  difcerns  fuch 
differences  accurately.  I  judge  it  likewife  to  be  true,  in 
order  to  the  next  adjacent  parts  of  Fluids  of  different  kinds- 
for  while  a  furface  of  Mercury,  is  burdened  with  a  Pillar  of 
Water,  or  a  furface  of  Water,  with  a  Pillar  of  Air,  what- 
ever degree  of  weight  and  preffure,  is  in  the  loweft  parts 
of  thefe.. Pillars,  the  fame  is  communicated  entirely,  to  the 
furfaces,  that  fuftains  them.    So  then,  there  is  as  much 

C  z  force 
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farce  and  power,  in  the  furfaceofany  Water,  as  therein 
Weight  and  PrefTure,  in  the  loweft  foot  of  any  Pillar  of 
Air,  that  refts  upon  it:  otherwife^ the  furface  of  Wacec 
would  never  be  able  to  fupport  the  faid  Pillar.-  for  a  fur- 
face  of  fix  degrees  of  force,  can  never  be  able  to  fufhiua* 
aPillar.of  Air,  of  eight,,  or  ten  degrees  of  weight.. 

THEO  RE  M   XX I 

3$*  Piejfure  of  Fluids ,  0*47  fer  ^  t^w^  in  the  leafi  r 
fart)  as  in  the  whole. . 

Figure  i, 

I^His  Theorem  may  Teem  hard,  yet  it  can  be  made  ma- - 
!  nifeft,  by  many  inftances  .•  for  albeit  the  quantity 
of  Air,  that  fills  a  Parlour,  be  little  inrefpeft  of  the  whole 
Element,-  yet  furely,  there  is  as  much  PrefTure  in  it,  as  in 
the  whole  5.  becaufe  Experience  fliews,  that  the  Mercurial 
Cylinder  in  the  Barofcope^  will  be  as  well  fuftained  in  a 
Chamber,  as  without,  and  under  the  whole  Aimofyhere 
dire&ly  5 .  which  could  not  be,  unlefs  the  fmall  portion  pf 
Air,  that's  in  this  Parlour,  had  as  much  PrefTure  in  it,  as 
in  the  whole  Element.  B^fides  this,  it  will  be  found  in  a 
far  kfs  quantity  :  for  though  the  Bdrofcope  were  inclofed, 
and  imprifoned  foclofs,  within  a  fmall  VefTel,  that  the 
Air  within,  could  have  no  communion  with  the  Air  .with- 
out, yet  the  PrefTure  of  that  very  fmall  quantity^  will 
fu ftain  2 priHchesoTMercury,  and  this  wHTcome  to  pafs, 
even  tlfougKThewhole  Element  of  Air  were  annihilated. 
This  Propofition  is  likewife  evident  in  order  to  the  Pref- 
fure  of  the  Water :  for  put  the  cafe,  the  Barofcope ,  whofe 
Mercurial  Cylinder  is  ^inches,  by  the  Preflure  of  the 

Aih 
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Air  5  were  fent  down  to  the  bottom  of  a  Sea  34,  foot  deep, 
within  a  Veflel,  as  a  Hogs-head,  and  there  exa&ly  in- 
clofed,  that  the  Water  within,  could  have  no  commerce 
with  the  Water  without,  yet  as  well,  after  this  fhutting 
up,  as  before,  other  29.  inches  would  be  fuftained,  by  the 
Preflure  of  this  imprifoned  VVater,  which  proves  evident- 
ly, that  there  is  as  much  Preflure  in  one  Hogs-head  full  of 
VVater,  at  the  bottom  of  the  Sea,  as  in  the  whole  Ele? 
menroTyVateTriibove^  or  about:   for  an  Ele'Tntnt  of 
Water  never  fo  fpacious,  if  it  exceed  not  34,  foot  in 
deepnefs,  can  fufhin  no  more  Mercury,  then  19 .  inches 
by  its  Preflure.     Yea,  though  the  Veflel  with  the  Baro- 
Jcopt,  and  imprifoned  VVater  in  it,  were  brought  above 
to  the  free  Air,  yet  will  the  VVater  retain  the  fame  Pref- 
fure,  and  will  dc  faffo  fuftain  2  p.  inches  of  Mercury,  pro-1 
vided  the  Veflel  be  kept  clofs.     It  is  therefore  evident, 
that  as  much  Preflure_ma£  be  in  one  fmdl  ^^ntity^of 
VVater^  as  in  the  wholg  Element,  or  Ocean.     'Tis  to 
beobferved,  That  this  TKeorem  isTb  be  under  flood  chief- 
ly of  the  lower  parts  of  Fluids -,  feing  there  cannot  be  fo> 
much  Preflure  in  the  Water  P,  as  in  the  Water  Qj  for 
ineffeft,  there  is  as  much  Preflure  in  the  VVater  Q,  as 
is  in  the  whole  Water  above  it,  or  about  it.     From  this 
Theorem,  we  fee  evidently,  that  the  Preflure,  znd  Benfii 
of  a  Fluid,  is  not  to  be  meafured,  according  ro  its  bulk, 
and  quantity,  feing  there  is  as  much  Benfil  in  one  foot, 
nay,  in  one  inch  of  Air,  as  is  in  the  whole  Element,  and  as 
ftrong  a  Preflure  in  one  foot  of  VVater,  or  lefs,  as  there 
is  in  the  whole  Ocean :  therefore  the  greateft  quantity  of 
Air,  hath  not  alwayes  the  greateft  2?£#/?/, neither  the  greats 
eft  quantity  of  VVater,  the  greateft  Preflure,     But  this 
will  appear  more  evident  afterwards,  . 

T  H  E  O* 


T 


2i         $poioftattcai  %$mttm* 

,  , ,         »  -  - 1       i  - 

THEOREM   X  XIL 

the  Freffure,  dndBtnCil  of  a  Fluid,  is  a  thing,  redly  di ft  in  ft 
from the natural  weight  of  a  Fluid, 

Figure  r. 

His  may  be  eafily  conceived  $  for  as  in  folid  bodies, 
the  Benfil,  and  natural  might ,  are  two  did ln£t 
things ,  fo  is  it  in  Air,  and  Water,  or  in  any  other  Fluid, 
f^f/CCl^hQw^§kto{siBotv^  is  one  thing,  and  the  natural  might 
of  it,is  another.  The  weight  oi  the  Spring  of  a  Watch  y  and 
the£m//7ofit,  are  two  diftinft  things.  The  weight  (per- 
haps) will  not  exceed  two  ounces  .•  but  the  Benfil  (may 
be)  will  be  equivalent  to  two  pound.  Though  thefe 
may  illuftrate ,  yet  they  do  not  convince :  therefore  I  fhall 
adducea  reafon,  and  it's  this.  The  natural  weight  of  a 
Fluid  is  lefs,  or  more,  as  the  quantity  is  lefs  or  more  •  but 
it  is  not  fo  with  the  PrefTure  ,  becaufe  there  may  be  as 
much  PrefTure  in  a  fmall  quantity,  as  in  a  great,  as  is  evi- 
dent from  the  laft  Theorem,  therefore  they  may  be  dif- 
ferent. The  firft  part  of  the  Argument  is  manifeft,  be- 
caufe there  is  more  weight  in  a  gallon  of  Water ,  then  in 
a  pint.  A  fecond  reafon  is,  becaufe  a  Fluid  may  lofe  of  its 
preiTure,  without  lofing  of  its  weight.  This  is  evident 
from  the  Schematifm,  for  if  you  take  away  the  four  foot  of 
Water  EFGH,  and  confequently  make  the  four  Pillars 
fhorter ,  the  foot  of  Water  Q^  becomes  of  lefs  PrefTure, 
but  not  of  lefs  Weight ,  feeing  the  quantity  ftill  remains 
the  fame  :  at  leaft,  thelofsof  weight  is  not  comparable, 
tothelofsofpreffure.  I  fay,  it  becomes  of  lefs  PrefTure, 
becaufe  there  is  a  lefs  burden  above  it.  Thirdly,  the  Pref- 
Ture 
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fure  and  BbrfdftWf  be  intended,  2nd  made  ftronger  ,  with- 
out any  alteration  in  the  weight;  fo  is  the  BenJtloiAir, 
within  a  Bladder,  made  ftronger  by  heat,  without  any  alte- 
ration ,  in  the  weight  of  it.  Likewife,  the  Preffiire  of  the 
foot  of  Water  Q^,  may  be  made  ftronger,  by  making 
thefe  four  pillars  higher ,  without  any  alteration  ,  at  leaft 
confiderable ,  in  the  weight  $  for  it  ftill  remains  a  foot  of 
water,  whatever  be  the  hight  of  the  pillars  above  it.  Laft- 
ly,  the  weight  of  a  Fluid  is  ejfential  to  it ,  but  the  preftiire 
is  only  accidental  5  becaufe  it  is  only  generated,  and  be- 
gotten in  the  inferiour  parts ,  by  the  weight  of  the  fuperi- 
our,  which  weight  may  be  taken  away, 

THEOREM    X  X  J  I  L 

Though  the  Benfil  of  a  Fluid ,  he  not  the  fame  thing  for- 
mally with  the  weighty  yet  arc  they  the  fame  effe&ively . 

THis  propofition  is  true  in  order  to  many  other  things, 
befides  Fluids:  for  we  fee  that  the  Spin^  and  Fire0  are 
formally  different ,  yet  they  may  be  the  fame  effectively  ^ 
becaufe  the  fame  effefis,  that  are  done  by  the  neat  of  the 
Sun^  may  be  done  by  the  heat  of  the  Fire.  So  the  fame  ef- 
fects, that  are  produced  by  the  might  of a  Fluid,  maybe 
done  by  the  Preffure,  and  Ben  fill  of  it.  Thus ,  the  Mercu- 
rial Cylinder  in  the  Torricellian  Experiment^mzybe  either 
fuftainedby  the  Benfiloi  the  Air,or  the  weight  o{ it.By  the 
Benfil^  as  when  no  more  Air,  is  admitted  to  reft  upon  the 
ftagnant  Mercury,  then  three  or  four  inches,  the  reft  be- 
ing fecluded,  by  flopping  the  orifice  of  the  VefTel.  By 
the  iw^  of  it,  as  when  an  intire  Pillar  of  Air,  from  the 
top  of  the  Atmofphere ,  refts  upon  the  face  of  the  ftagnant 

Quick*k 
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Quickfilver.  It  is  alfo  evident  in  a  Clock  ,  which  may  be 
made  to  move,  either  by  a  weight  of  Lead,  or  by  the  force, 
and  power  of  a  Steel  Spring. 


THEOREM   LXI  V- 

The  furf aces  of  Waters ,  are  Me  to  fuftain  any  weight  what* 
foevcr,  provided  that  weight  prefs  equally,  and  uniformly. 

Figure  i. 

THis  is  evident,  becaufe  the  imaginary  furface  of 
V  Vater  O  T  V  X,  doth  really  fupport  the  whole 
fixteeri  Cubes  of  V Vater  above  it,  yea,  though  they  were 
fixteen  thoufand,  ,  And  the  reafon  is ,  becaufe  they  prefs 
moft  equally,  and  uniformly.  V  Vhat  I  affirm  of  the  ima- 
ginary (iirface,  the  fame  I  affirm  ,  of  the  firft  and  vifible. 
For  let  a  plain  body  of  lead ,  never  fo  heavy,  be  laid  upon 
the  top  of  the  Water  A  B  C  D,  yet  will  it  fupport  it, 
and  keep  it  from  finking  %  provided  it  prefs  uniformly  all 
the  parts  of  that  furface.  It  is  clear  alio,  from  the  fubfe- 
quent  Theorem, 


THEOREM   XXV- 

Trttr  The  Surfaces  of  all  Waters  whatsoever  ,  fupport  as  much 

3^v4M^  weight  from  the  Air, as  if  they  lad  the  weight  of  thirty 

four  foot  of  WMer  above  them  y  or  twenty  nine 
inches  of  Jguick-fdver  pressing  them. 

THis  Proportion  is  "evident  from  this,  that  the  Fref- 
fureof  the  Air,  is  able  to  raife  above  the  furface  of 
any  Water,  a  Pillar  of  Water  thirty  four  foot  high.  For, 

put 
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put  the  cafe  there  were  a  Pump  fomty  foot  high  ,  erefted 
among  ftagnant  Water ,  and  a  Sucker  in  \t ,  for  rsrm&ing 
the  internal  Air,  a  man  -will  find,that  the  Water  will  climb 
up  in  it  four  and  thirty  foot',  which  Phenomenon  could 
never  happen ,  unlefs  the  furface  of  the  ftagnant  Water, 
among  which  the  end  of  the  Pump  is  drowned ,  were  as 
taiKhpreftwith  the  Air ,  as  if  it  had  a  burden  of  Water 
j^Og  it  thirty  four  foot  high.  The  fecond  part  is  alfo 
evident,  becaufe  if  a  man  drown  the  end  of  a  long  Pipe, 
in  a  Vend  with  ftagnant  Quick-filver,  and  remove  the 
Air  that's  within  thePiptbyz  Sucker  >  or  more  eafilyby 
the  help  of  the  Air-pump,  he  will  find  the  Liquor  to  rile 
twenty  nine  inches,  above  the  furface  below,  which  thing 
could  never  come  to  pafs,  jmlefs  the  Preflure  of  the  Air. 
opon  the  far^cesof  aUJfodkj&~^werc  eqmrafent  to  rite 
l^flyelmd  weightHT^n^jiine  in^s  of. Qgxck^^Iver^ 
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THE  O  REM  XXV  L 

Ail  Fluid  Bodies  have  a  fphcre  of  AQivity ,  to  which  thej 

are  able  to  prefs  up  themselves ,  or  another  Fluid) 

and  no  further  7  which  is  lefs  or  more V  according 

to  the  altitude  of  that  prefs  ing  Fluid. 

Figure  2. 

FOr  undcrftanding  this  Propofition,  let  us  imagine 
GHC  D  tobeaVeffel,  in whofe bottom,  there 
are  five  inches  of  Mercury  E  F  C  P#  Next,that  above 
the  ftagnant  Mercury,  there  are  thirty  four  foot  of  Water 
refting^  namely  ABEF,  Laftly  ^  that  upon  the  fur- 
faceof  the  faid  Water,  there  is  refting  the  Element  of 
Air  G  H  A  B,  whofe  top  G  H  ,  I  reckon  to  be  about 


X. 
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fix  thaufand  fathom  above  A  B.     Befides  thefe ,  let  us* 
imagine,that  there  are  here  three  Pipes,open  at  both  ends, 
the  firft  whereof  Ci  A  G,  having  it's  lower  orifice  C, 
drowned  among  the  ftagnant  Mercury  EFC  D,  goeth 
fo  high  ,  that  theupper  orifice  goeth  above  the  top  of  the 
Air  G  H.The  fecond,whofe  lower  orifice  I,is  only  drown- 
ed among  the  Water  A  BEF,  reaches  to  the  top  of  the 
AL likewife.      The  third,  whofe  open  end  K  *  is  above 
the  furface  of   the  Water  A  N  B,  and  hanging  ia 
the  open  Air,  goeth  likewife  above  the  Atmofphere^ 
Thefe  things,  being  fup^qfed,  we  fee  that  no  Fluid  can* 
by  its  own  proper  weight,  prefs  any  part  of  it  felf,  higher 
then  it's  own  furiace,feing  the  ftagnatit  Mercury  EFC  D,< 
cannot  prefs  it  felf  within  the  Pipe  C  G,  higher  then  E. 
Neither  can  the  Water  AB  E  F^  prefs  it  felf  higher 
within  the  Pipe  I  L,  then  the  point  N;    Laftly,neithe£ 
can  the  Air  G  H  A  B,  prefs  it  felf  within  the  Pipe  K  M, 
higher  then  M.     But  when  one  Fluid  preffeth  upon  ano- 
ther^ the  V  Vater  A  BE  F,upon  the  Mercury  EFCD 
then  doth  the  faid  Mercury  afcend  higher  than  it's  own 
furface,  namely  from  E  to  G>  which  point  is  the  higheft, 
to  which  the  thirty  four  foot  of  Water  A  B  E  F,  can 
raifethe  Mercury,  which  altitude  v  is  twenty  nine  inches 
above  thefurface  E  IF/  But  if  a  fecond  Fluid  be  fuper- 
added,  as  the  whole  Air  G  H  A  B ,  then  muft  the  Mer- 
cury, according  to  that  new  Preffure ,  rife  by  proportion  | 
fo  rifes  the  Mercury  from  O  to  P,  other  twenty  nine 
inches.     By  this  fame  additional  weight  of  Air,  the  Wa- 
ter rifes  thirty  four  foot  in  the  Pipe  IL,:  namely  from  N 
to  R.     Now,  - 1  fay,  the  outmoft  and  higheft  point ,  to 
.  which  the  Element  of  Air<  G  H  A  B  can  raife  the  Mer- 
cury^ from  O  to  P  j  for  by  the  Prefliire  of  the  Wa- 
ter 
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ter  ABEF,  it  rifes  from  E  to  O.    And  the  higheft  v^tq 
point,  to  which  the  faid  Air  can  raife  the  Water,  is  from^^ 
N  to  R.     The  reafons  of  thefe  determinate  altitudes,  3*7^- 
muft  be  fought  for,  ffom  the  altitudes  of  the  incumbing^r^ 
and  prefling  Fluids :  for  as  thefe  are  lefs  or  more,  fo  is  the  ^ 
altitude  of  the  Mercury,  and  of  the  Water  within  the    Souo 
Pipes  more  or  lefs#     The  hight  therefore  of  the  Mer-  TJ^&r 
cury  EO,  is  twenty  nine  inches ,  becaufe  the  deepnefs  of 
the  prefling  water  ABE  F  is  thirty  four  foot.    And  the 
hight  of  the  Water  N  R,js  thirty  four  foot, becaufethe 
jiight  of  the  Air  GH ,  above  A B y  is  fix  thoufand_ 
fathomTor thereabout-    And f  orThe fame  rcafon,"lsthF" 
Mercury  O  P  twenty  nine  inches 


THEOREM   XXVII- 

A  lighter  Fluid ,  is  able  to  prefs  with  as  great 

burden  >  as  a  heavier* 

Figure  %. 

T His  Proposition  is  true,  not  only  of  V Vater  in  re- 
fpe&  of  Mercury ,  but  of  Airinrefpeft  of  them 
both:  for  albeit  Air  be  a  thoujancLtjmes  lighter  then 
Water  ?  yet  may  it  have  as  great  a  Preflure  with  it ,  as 
V Vater  5  as  is  evident  from  this  fecond  Schematifm, 
where  by  the  Preflure  of  the  outward  Air  GHAB, 
twenty  nine  inches  of  Mercury  O  P  are  fupported  ,  as 
well  as  the  twenty  nine  inches  EO,  by  the  Preflure  of 
the  Water  ABEF.  So  doth  the  fame  Air,  Main  the 
thirty  four  foot  of  VVater  NR,  which  are  really  as  hea- 
vy, as  the  twenty  nine  inches  of  Mercury  O  P.  Now, 
if  the  weight  of  the  Atmofphere ,  be  equivalent  to  the 

D  2  weight 
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weight  of  thirty  fourloofc  &F  Water  %  or  of  twenty  nine 
inches  of  Mercury ,  'tis  no  wonder  to  fee  Water  prefs 
with  as  great  weight  as  Mercury  •,  which  is  iikewHe  clear 
from  this  fame  figure,  where"  bythe  PrefTure  of  the  Wa- 
ter A  B  E  F  5  twenty  nine  inches  of  Mercury  EO  are 
fufpended,  as  truly  as  the  Mercury  C%  within  thelower 
end  of  the  IPipe ,  is  fupported  by  the  outward  iavironing 
Mercury,  i  The  reafons  of  thefe  Phenomena  ,  are  taken 
from  the  altitudes  of  the  preffing  Fkiids :  for  though  a 
B6dy  were  never  fo  fight,yetmtftiplkation  of  parts  makes 
multiplication  of  weighty  which  imaltiplication  of  parts 
jaJFluids,  muft  be  accordin^"to  altitude,:  tor  mute fy&b&£ 
tionof  parts  according  to  cfaidknefs  and  breadth  will  not 
do  it,  ,  Obferve  here,that  if  as  much  Air,  as  fills  the  Tube 
between  N  and  L,  were  put  into  the  fcale  of  aBallance, 
it  would  exa^ly  counterpoife  the  thirty  four  foot  of  Water 
N  R,  poured  into  the  other  fcak.  Item ,  that  as  much 
Water  as  will  fill  the  Tube  between  £  and  A,  is  juft 
the  weight  of  the  Mercury  EO*  Laftly,  that  as  much 
Air  as  will  fill  the  Pipe ,  between  O  and  G ,  is  jufl  the 
weight  of  the  Mercury  OP, 


THEOREM  XXVIII. 

Tht  Prefjure  of  Fluids^  doth  not  diminifh  ,  while  you 

{abtrAlt  from  their  thicknefs,  but  only,  when 

you  fubt raff  from  their  altitude. 

Figure  i,; 

FOr  ttttderftaiiding  this,  let  us  look  upon  the  firft  Sche* 
matifm,  where  there  are  four  Pillars  of  Water,  Now 
1  fay,  though  you  cut  off  the  three  Columes  ol  Water, 
ii^oa  the  right  fide,  yet  there  fliall  remain  as  much  Prel- 

fure3 
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fare,  in  the  quadrat  f  oat  of  V Vater  Q  \  as  was,  while 
thefe  were  intire.  But  if  you  cut  off  from  the  top  ,  the 
V Vater  E'FGH,  then  prefently  an  alteration  follows, 
not  only  m  the  loweft  parts,  nigh  to  the  bottom  ,  but 
through  all  the  intermediat  parts :  for  not  only  the  V  Va- 
ter QJofeth  a  degree  of  its  PrefFure,  but  the  Waters  P 
and  O  fuffer  the  fame  lofs#  This  Theorem  holds  true 
Jikewife  in  order  to  the  Element  of  Air.  For  if  by  2)/- 
vine  Providence,  the  Air  fhould  become  lefs  in  Altitude, 
than  it  is  h  then  furely,  the  Benfil  of  the  ambient  Air,  that 
we  breath  in  and  out,  fhould  be  by  proportion  wcakned 
alfo.  And  contrariwife,  if  the  Altitude  became  more, 
then  ftronger  fhould  the  Benfil  be  here,  with  us,  in  the 
loweft  parts :  both  which  would  be  hurtful  to  creatures, 
that  live  by  breathing.  For  if  the  Altitude  of  the  Air, 
were  far  more  then  it  is,  our  bodies  would  be  under  a  far 
greater  Preffure,which  furely  would  be  very  hurtful.  .  And 
upon  the  other  tend,  if  the  Altitude  of  the  Air,  were  far 
lefs  then  it  is.  we  fhould  be  at  a  greater  lofs  $  for  then,  by 
reafon  of  the' weak  Brnfil^  we  would  breath  indeed,  but 
with  great  difficulty. 


THEOREM    X  XIX, 

A  thicker  Piil&rofa  Fluid,  is  mt  able  tofrefs  up  a  ilea* 
defer,  unltfs  there  be  m  unequal  FreJfafCt 

Figure  3. 

FOrunderftanding  this,  let  usfuppoTe  this  third  Sche-  7 
matifin  to  represent  a  veffel  with  V Vater  in  it,as  high 
as  A  B,  among  which  is  thruft  down  to  the  bottom ,  the 
Pipe  G  H,  open  at  both  ends.  I  fay  then,  the  two  thicker 

Pillars  ' 
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Pillars  of  Air  E  A,  and  F  B,  preffing  upon  the  furface  of 
the  Water  A  B,  art  not  able  to  prefs  up  the  Water  H  I, 
or  the  flender  Pillar  of  Air  I G  within  the  Pipe,  the  one 
higher  then  I,  the  other  higher  then  G.  If  it  be  faid, 
they  are  heavier,  becaufe  they  are  thicker,  Ianfwer,  they 
are  truly  heavier,  for  the  Pillar  of  Air  F  B  apart,  will  be 
thrice  as  heavy,  as  the  flender  Pillar  of  Air  I G.  But,  if 
,you  reckon  the  Pillar  of  Air  E  A ,  upon  the  left  hand, 
both  together,  will  be  fisc  times  heavier,  then  the  Air 
I  G :  ^et  are  they  not  able,  either  feverally, ;  or  conjund- 
ly,  to  prels  up  the  Water  H  I,  higher  then  I,  or  the 
Air  I G,  higher  then  G,  For  folving  this  difficulty,  I 
muft  fay  conform  to  the  fourth  Theorem,  that  Fluid  Bo- 
dies, counterpoifeth  one  another,  not  according  to  their 
thicknefs,  and  breadth,  but  according  to  their  althudt r  on- 
ly .•  therefore,  feing  the  flender  Pillar  of  Air  I G,  is  as 
high,  as  either  F  B,  or  B  A,  it  cannot  be  preft  up  by 
them.  For  by  vertue  of  this  equal  hight,  all  the  three 
prefs  equally  and  uniformly,  upon  the  furface  of  Water 
A  B  5  and  therefore  according  to  the  twelfth  Theorem, 
there  can  be  no  motion.  But  if  fo  be,  the  Pillar  F  B, 
were  higher  then  the  Pillar  I  G ,  then  furely  would 
the  Water  HI,  be  preft  up  $  forinfucha  cafe,  there  is 
an  unequal  preflure.  Or  if  the  Pillar  IG,  were  higher 
then  the  Pillar  F  B,  then  furely  would  the  Water  I H  he 
preft  down,  there  being  again  an  unequal  PrefTure  :  the 
Water  within  the  Pipe,  being  more  burdened  then  the 
Water  about  the  Pipe.  In  a  word,  there's  no  more  dif- 
ficulty here,  then  if  the  Pipe  were  taken  away :  In  which 
cafe,  there  would  be  but  one  Pillar  of  Air,  refting  upon 
the  furface  of  Water  A  B.  If  ir  be  faid,  the  Pipe  being 
thruftdown,  makes  of  one  Pillar,  three  diftin^  ones,  and 

confe- 


confequently  a  formal  counter-baUance,  or  mutual  fufte n- 
tation.  Be  it  fo,  yet  becaufeali  thefe  prefs uniformly, 
there  can  be  no  motion. 


THEOREM    XXX- 

Fluids  prefs  not only  according  to  perpendicular 
Lines ,  but  according  to  crooked  Lines % 
Figure  4, 

FOr  proving  thisPropoficion,Iet  us  fuppofe  A  B  C  D, 
to  be  a  large  VelTel  full  of  Water,  as  high  as  A  N  B, 
and  a  little  Ve/Tellying  within  it,  near  tothe  bottom,clofs 
above  at  M,  but  with  an  open  orifice  downward  ,  as  G, 
and  having  orher  two  paflages  going  in  to  it,  upon  the 
right,  and  left  fide,  as  E  O  ,  and  F  P.  Now,  I  fay,  the 
PrelTureofthisVVater  ,  is  not  only  from  N  to  M,  in  a 
Straight  line  downwards,  but  from  E  to  O,  and  from  F 
to  P,  by  crooked  lines.  Nay,  put  the  cafe  this  VefiTel  had 
no  pafifage  in  to  it,  but  by  a  Labyrinth^  or  entry  full  of  in- 
tricate windings ,  yet  the  Preflfure  will  be  communicated, 
thorow  all  thefe ,  even  to  the  middle  of  it :  and  which  is 
more,  the  Water  H  or  I,  within  the  Vetfel ,  would  be 
under  the  fame  degree  of  Preflfure,  with  the  Water  E  or 
L,  without,  or  with  the  Water  K  or  F.  And  which 
isftrange,  let  us  fuppofe  both  the  entries  E  and  F  flop- 
ped, and  nothing  remaining  open,  but  the  hole  G,  which 
I  judge  no  wider ,  then  may  admit  the  hair  of  ones  head* 
yet  thorow  that  fmal  hole  ,  (hall  the  Preflfure  be  communi- 
cated, to  the  parts  of  the  Water  within ,  in  as  high  a  de- 
gree ,  as  if  the  upper  part  of  the  Veffel  E  M  L ,  were  cue 
off,  to  let  the  Pre/lure  come  down  direftly.  What  is  true* 
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in  order  to  Water,  the  fame  is  true  in  order  to  Air,  or  Mer- 
cury ,  or  any  other  Fluid.  For,  though  a  houfe  were  built 
never  fo  clofs ,  without  door,  or  window,  yet  if  there  re- 
main but  one  fmal  hole  in  it,  the  Preffure  of  the  whole  Ac* 
mofphere,  (hall  be  tranfmitted  thorow  that  entrie,  and  fliall 
reduce  the  Air  within  the  houfe,  to  as  high  a  degree  of 
Benftl,  as  the  Aiv  without. 


T  H  E  O  R  E  M   X  X  X  I 

7he?n(fure  ,  and  Benfilofa  Fluid  ,  that1  sin  the  Low- 
eft  toot,  is  equivalent  to  the  weight  rftkewholz 
Pillar  above. 
Figure?. 

FOr  underftanding  this  Propofition,  letusfuppofe  EF 
to  be  theloweft  foot  of  a  Pillar  of  Air,  cut  off  from 
the  reft,  and  inclofed  in  the  Vefiel  E  F,  fix  inches  in  Dia. 
meter,  or  widenefs,and  twelve  inches  high.  Now  I  fay,the 
Benfilmd  Preffure,  that's  in  that  one  foot  of  Air,  is  exa<3> 
ly  of  as  great  force  and  power,  as  is  the  weight  of  the  whole 
Pillar  oi  Air,  from  which  it  was  cut  o£  Let  A  B  be 
that  Piikr  of  Air,  which  I  fuppafe  is  fix  inches  thick ,  and 
fix  thoufand  fathom  high.  Take  it,  and  weigh  it  in  a  Bal- 
lance,  and  fay  it  weighs  500  pound  ,  yet  the  Preflure,  and 
Benfd,  that's  in  the  Air  E  F,  is  of  as  much  force  :  and  if 
the  oae  be  of  ftrength  by  its  weight, to  move,  v.  g.  a  great 
Clock ,  the  other  by  its  Benftl ,  will  be  of  as  much.  This 
proportion  is  truealfoin  order  to  Water.  For  put  the 
cafe  E  F  ,  were  theloweft  of  34  foot  of  Water;  in  it  will 
be  foEndasmuch  Preffure,  and  force,  as  will  be  equivalent 
to  the  weight  of  the  whole  thirty  three  foot ,  from  which 
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it  was  cue  off.  But  here  occurreth  a  difficulty  $  for  if  the 
PrefTure,  and  Benfil  of  the  foot  of  Air  EF,  be  equiva- 
lent to  the  weight  of  the  whole  Pillar  of  Air  A  B,  which 
weighs  500  pound  ,  then  muft  the  (lender  Pillar  of  Air 
C  D,  that's  but  two  inches  in  diameter,  be  as  heavy 
weighed  in  a  ballance,  as  the  thicker  Pillar  A  B,  which  is 
abfurd,  I  prove  the  connexion  of  the  two  parts  of  the 
Argument  thus :  as  the  Benfil  of  the  Air  GH,  is  to  the 
Benfil  of"the  Air  EF,  foisthe  weight  of  the  Pillar  CD, 
to  the  weight  of  the  Pillar  AB:  but  fo  it  is,  that  the 
Benfil  of  the  Air  G  H ,  is  equal  in  degree  to  the  Benfil 
of  the  Air  EF,  according  to  the  Theorem  21.  Where 
it's  (aid,  that  the  PrefTure  of  Fluids  may  be  as  much ,  in 
the  leaft  part,  as  in  the  whole:  therefore  the  Pillar  CD, 
and  the  Pillar  A  B,  muft  be  of  equal  weight,  when  both 
are  weighed  together  in  the  oppofite  fcales  of  a  Ballance, 
which  is  faMcv,-  feing  the  one  is  far  thicker ,  and  fo  heavier 
then  the  other.  There's  no  way  to  anfwerthis  obje&ion, 
but  by  granting  the  Air  GH,  and  E  F,  to  be  equal  in 
BenfU  and  yet  the  two  Pillars  unequal  in  weight,  becaufe 
according  to  the  22  Theorem,the  Benfil of  a  Fluid  is  one 
thing,  and  the  natural  weight  isanother, 

THEOREM    XXXIX. 

In  all  Fluids  there  is  a  Pondus  and  a  Potentia ,  a 

weight  and  a  power,  counterfoifwg  one 

another,  js  in  the  Staticks. 

THat  part  of  the  Mathematicks  ,  which  is  called  'St a* 
ticks,  is  nothing  elfe,  but  the  Art  of  weighing  hea* 
vj, Bodies  $  in  which,  two  things  are  commonly  diftin* 
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guiflied,  viz.  the  pondm  and  thtpotentiay  the  might  and 
th&fowtr..  *Tis  evident ,  while  two  things  are  counter- 
poifing  one  another  in  the  oppofite  fcales  of  aBallance, 
as  Lead  and  <7* /^  the  one  being  the  pondm ,  the  other  the 
potentia.  The  fame  two  are  as  truly  found  in  the  Hydro* 
ftatkks  :  for  while  the  Mercuriai  Cylinder  is  fufpended 
in  the  Torricellian  Experiment^  by  the  weight  of  the  Aira . 
the  one  is  really  the  pond** ,  t he  other  the  potentia.  Or 
while  into  a  siphon,  with  the  two  orifices  upward,  Water 
is  poured ,  there  arifes  a  counterpoise  ,  the  Water  of  the 
aae  Leg  couater-ballancing  the  Waterof  theother-  this 
taking  the  name  of  a  pondus,  the  other-  the  name  of  a  p §<• 
tmtia.  'Tts  evident  alfo,  whiles furfaceof  Water,  fu- 
ftains  a  Pillar  of  Water,  this  being  tfo&pmdm,  that  the  po- 
tential Or,  while  a  furface  of  Water  fufhins  a  Pillar 
of  Air,  the  Pillar  of  Air  being  the  pondm,  and  the  furface 
of  Water  the  potently  Or,  while  a  iarface  of  Quick- 
filver  fuftains  a  Pillar  of  Water  or  Air .  the  furface  is  the 
power,  and  either  of  tb&two  is  the povd&s-,  ox  weight,  as 


THEOREM    XXXI I  L 

Fluid  Bodies  can  never  ceafe  from  motion ,  fo  long 

as  the  pondus  exceeds  the  potentia  3  or  the 

potentia  the  pondus. 

lHis  is  a  fure  Principle  in  the  Hydroftaticks ,  which 
will  appear  moft  evident-  while  we  pafs  thorow  the 
fubfequent  Experiment*  ,  I  (hall  only  now  make  it  appear 
by  one  inftance,  though  afterwards  by  a  hundred.  In  the 
ToYrmllim  Experiment,  lately  mentioned,  'tis  obferved, 
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that  though  the  Pipe  were  never  fo  long^that's  filled  with 
Mercury,  yet  the  Liquor  iubfides,  and  falls  down  alwayes 
till  it  come  twenty  nine  inches  above  the  furffccfc  of  the 
ftagnant  Mercury  below.  The  reafon  whereof  is  truly 
this,  fo  long  as  the  Mercury  is  higher  then  the  faid  point, 
as  long  doth  the  pondus  of  it  exceed  the  potentia  of  the 
Air  ^  therefore  the  motion  of  it  downward  can  never 
ceafe,  till  at  laft  by  falling  dowri,and  becoming  fhortet' ,  it 
becomes  lighter ,  in  which  inftant  of  time ,  the  motion 
ends,  both  of  them  being  now  in  equipondioy  or  in  even- 
nefs  of  weight. 


THEOREM    XXXIV- 

When  two  Fluids  of  different  kinds  are  in  sequilibrio  to~ 

gether^  the  height  of  the  one  Cylinde?  is  in  proportion  to 

the  height  of  the  other >  as  the  natural  weight  of  the 

one  is  to  the  natural  weight  of  the  tther. 

FOr  underftanding  this  Theorem,we  muft  confider,that 
when  two  Cylinders  o*f  the  fame  kind,  as  one  of  Wa- 
ter with  Water,  or  as  one  of  Mercury  with  Mercury .,  are 
counterpoising  one  another,  both  are  of  the  fame  altitude, 
becaufe  both  are  of  the  fame  natural  weight.  But  when 
the  two  are  of  different  kinds ,  as  a  Cylinder  of  Air  with 
Mercury,or  as  a  Cylinder  of  Air  with  Water,  or  as  a  Cy- 
linder of  Water  with  Mercury,  then  it  will  be  found,  that 
by  what  proportion,,  the  one  Liquor  is  naturally  heavier 
or  lighter,  then  the  other,  by  that  fame  proportion,  is  the 
one  Cylinder  higher  or  lower  then  the  other.  3For  ex- 
ample, becaufe  Air  is  reckoned  r^ooo  times  lighter  then 
(^uick-iilver  ,"7Ferefore  the  Pillar  of  Air  that  counter. 
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poifeth  the  Pillar  of  Quick-filver  in  the  Torricellian  Ex* 
feriment,\$  14000  times  higher.  The  one  is  29  inches^ 
and  therefore  the  other  is r  406000  inches  :  which  will 
amount  to  3  3  83 3  ; foot,or  about  6766  fathom,  counting; 
five  foot  to  a  fathom.  TVnd  becauSTAir  is -counted  1  000 
Times  lighter  then  Water^  therefore  the  Pillar  of  Air  thaG 
fuftains  the  Pillar  of  Water  is  1000  times  higher.  The 
hight  of  Water  by  the  Preflure  of  the  Air  is  34  foot^ 
and  therefore  the  hight  of  the  Air  is  a  thoufand  times  34- 
foot.  And  becaufe  Water  is  reckoned  14  times  lighter 
than  Mercury^  therefore  you  will  find,even  by  experience^ 
that  the  Pillar  of  Water,  thatcounterpoifes  the  Pillar  of 
Mercury,  is  14  times  higher.  For  if  the  Mercury  be 
ten  inches ,,  the  Water  wilfbe  exaftly  1 40.  If  it  be  29 
inches,  the  Water, will  be  thirty  four  foot.  The  reafon* 
is  evident,  becaufe  i£  one  inch  of  Mercury  be  as  heag^ 
J2££!^ijL?s  finches  of  Water ,  it  follows  of  neceflity, 
that  for  making  of  a  counterpoHe,  to  every  inch  of  Mer- 
cury, there  muft  be  14  of  Water,  and  thefc  in  altitude^ 
each  one  above  another,  \ 
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EXPERIMENTS, 


For  demonftrating   the  wonderful 

Weight,  Force,  and  Preffure  of  the 
Water  in  its  own  Element. 


EX  P  E  RIM  EN  T    I. 

Figure  6\ 

N  explicating  the  Thenotnena  of  the  Hy- 
dro ftattcks,  and  incolle&inglpeculative, 
or  pra&ical  conclufions  from  them,  I  pur* 
pofe  to  make  choife  of  the  plameft,  and 
moft  eafie  Experiments,  efpecially  in  the 
entry,  that  this  knowledge,  that's  not 
very  common,  and  yet  very  ufeful,  may  be  communica- 
ted to  the  meaneft  capacities.  For,  if  at  thefirft,  any 
myftical,  or  abftrufe  Experiments,  fhould  be  propofed 
with  intricate  defcriptions,  they  would  foon  difcourage, 
and  at  laft  hinder  the  ingenuous  Reader  from  making  pro- 

grefs 
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grefs.  For,  if  a  mando  not  take  uf>  diftin&ly,  the  Expe- 
riment it  felf  firft,  hethall  never  be  able  to  comprehend 
next  the  fbemmtn^  noratlaftfee  the  inferences  of  the 
conclufions.  Next,  though  fome  of  the  trials  may 
feem  obvious,  yet  they  afford  excellent  Phenomena,  by 
which  inany  profound  fecrets  of  Nature  are  discovered. 
And  if  that  be,  'tis  no  matter  what  kind  they  be  dC  Then, 
the  grand  defign  here,  is  not  to  multiply  bare  ,  aid  naked 
Experiments  5  for  that's  a  work  to  no  purpofe,  for  it's 
like  a  foundation  without  a  fuperftru&ure :  but  the  inten- 
tion is,  not  only  to  defcribe  fuch  and  fuch  things,  but 
to  buildTuch  and  fuch  Theorems  upon  them,  and  to  infer 
fuch- and  fuch  conclufions,  as  fhall  make  a  ftately  building, 
and  give  a  man  in  a  fhort  time  a  full  view  of  this  excellent 

For  the  firft  Experiment  then,  prepare  a  Veffel  of  any 
quantity ,  as  A  B  C  D,  near  half  full  of  Water,  whofe 
fiirface  is  M  H#  prepare  alfo  two  Glafs- pipes ,  the  one 
wider,  the  other  narrower,  open  at  both  ends,  which  muft 
be  thruft  down  below  the  Water,  firft  flopping  the  two 
upper  orifices  E  and  F.  This  done,  open  the  faid  orifices, 
wdyoi!  {hall  fee  the  Water  afcend  irilhe  wider  to  G,and  in 
thmmmmotm  H.  Now,  the  queftion  is,  What's  therea* 
fen,why  the  Water  did  not  akend,the  orifices  £  and  F,be^ 
insgftoppsd^md  vrfty  k  afcends^they  beitig  opened r  To  the 
Jirft  parti  I  arfwer,  ch§  Water  cannot  afcend ,  becaufe  the 
imaginary furfa;ce<s>f  Wat&r  LE  is  Equally  and  uniformly 
preitv-  fm  with  what  weight  the  outward  Water  M  L, 
and;  H  K  prefs  the  faid  furfaee,  with  the  fame  weight, 
doth  the  Air  within  the  two  Pipes  prefs  it.  To  the  fecond 
part  I  artfwer,  the' Water  afcends,  becaufe  the  fame  fur-i 
face  (the-  orifices  E  and  F  being  opened,)  is  utieqtiaUy 

preft*; 
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preft :  for  the  outward  Water  M  L,  and  H  K,  prefs  it 
more,  then  the  Air  within  the  Pipes  do.  The  difficulty 
only  is,  why  it  is  equally  preft,  the  orifices  E  and  F  be- 
ing  flopped,  and  why  it  is  unequally  preft,  the  faid  orifices 
being  once  opened.  To  unloofe  the  knot,  I  muft  (hew  the 
reafon,  why  the  Air  within  the  Pipes,  prefs  the  furface 
LK5  with  as  great  a  burden,  as  the  outward  Water  prefs 
it.  For  underftanding this,  you  muft  know,  that  when 
the  orifice  I  isthruft  down  below  the  Water ,  there  ari- 
feth  a  fort  of  debate  between  the  lower  parts  of  the  Wa- 
ter, and  the  Air  within  the  Pipes,  the  Water  ftriving  to 
be  in  at  I,  and  the  Air  ftriving  to  keep  it  out :  but  becaufe 
the  Water  is  the  ftronger  party,  it  enters  the  orifice  I, 
and  caufeth  the  Air  retire  a  little  up,  one  fourth  part,  or 
fixth  part  of  an  inch,  above  I,  and  no  more,  which  is  a 
real  compreffion  it  fuffers.  For  the  orifice  E  being  flop- 
ped, hinders  any  more  compreffion,  than  what  is  faid  •  in 
which  inftant  ot  time  the  debate  ends,  the  Air  no  more 
yeelding,and  the  Water  no  more  urging  •,  by  which  means 
the  Air  having  obtained  a  degree  oiBenfd^  more  then  or- 
dinary, by  the  Preffure  of  that  little  quantity  of  Water, 
that  comes  in  at  I,  preffeth  the  part  of  the  imaginary  fur- 
face,  it  refts  upon,  with  as  great  weight,  as  the  outward 
Water  preffeth  the  parts  it  refts  upon.  But  when  the 
orifice  E  is  opened,  the  outward  water  M  L,  and  H  K, 
prefs  the  imaginary  furface  LK  more,  than  the  Air  with- 
in the  Pipe  can  do.  And  the  reafon  is,  becaufe  by  open- 
ing the  orifice  above,  the  internal  Air,  that  fuffered  a 
degree  of  Benfil  more  then  ordinary ,  prefently  is  freed, 
and  confequently  becomes  of  lefs  force,and  weight  •,  which 
the  Water  finding,  that  hath  a  little  entered  the  orifice  I, 
mftantlyiafcends  to  G3  it  being  kfsprefled^  then  the  Wa- 
ter 
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ter  without  the  Pipe.  Now  the  reafon,  why  it  afcends 
no  higher  then  G,  is  taken  from  the  equal  PrefTure  of  the 
Body  that  refts  upon  the  furface  MGH:  For ,  afToon  as 
it  comes  that  length ,  all  the  parts  of  the  horizontal  Plain 
of  Water,  is  uniformly  .preft  with  the  incumbin*  Air, 
both  within  the  Pipe,and  without  the  Pipe,  The  Water 
in  goingup,  cannot  halt  mid- way  between  I  and  G,  for 
then  there  fhould  be  an  unequal  PrelTure  in  Fluids  with- 
out motion,  which  is  impofliblej  for  the  Water  is  £1  ill 
ftronger  then  the  Air ,  till  once  it  climb  up  to  G. 

From  this  Experiment  we  fee  firft,  that  in  Water  there 
is  a  PrefTure  and  Force  $  becaufe  having  opened  the  ori- 
fice E,  which  is  only  cauja  per  acci  dens  of  this  motion, 
the  Water  is  preft  up  from  I  to  G.  We  fee  fecondly, 
that  Fluid  Bodies,can  never  ceafe  from  mot  ion,  till  there  be 
an  equal  PrefTure  among  the  parts ,  which  is  evident  from 
theafcentof  the  Water  from  I  to  G,  which  cannot  halt 
in  any  part  between  I  and  G,  becaufe  of  an  unequal  Pref- 
fure ,  till  it  once  climb  up  to  G#  We  fee  thirdly ,  that 
Fluid  Bodies  do  not  fuftain,  or  counterpoife  one  another 
according  to  their  thicknefs  and  breadth  ,  but  only  accor- 
ding to  their  altitude*,  becaufe  there  is  not  here  any  pro- 
portion between  the  flender  Pillar  of  Water  HK  within 
the  Pipe  .,  and  the  outward  Water  that  fufhins  it ,  I 
mean  as  to  the  thicknefs  5  therefore  'tis  no  matter.whither 
the  Glafs  Tubs  be  wider  or  narrower ,  that  are  ufed  in 
counterpoifing  Fluid  bodies  one  with  another.  And  this 
is  the  truereafoji,  why  'tis  no  matter,  whither  the  Tub  of 
the  Barofcope  be  a  wide  ojie,  or  a  narrow  one,  feing  the  Air 
doth  not  counterpoife  the  Mercury,  according  to  thick- 
nefs, that's  to  fay,  neither  the  thicknefs  of  the  ambient 
Air  that  fuftalps ,  nor  the  thicknefs  of  the  Mercury  that 
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is  fuftained,  are  to  be  confidered  5  but  only  their  altitudes. 
*Tis  true,  the  element  of  Air  is  fourteen  thoufand  times 
higher  ,  tEenlEe~Mercunal  Cylinder^'  yet  there  is  a 
certain  and  true  proportion  kept  between  their  heights  5 
fo  that  if  the  element  of  Air  ,  ffioakTby  divine  providence 
become  higher  or  lower,  the  height  of  the  Mercury  would 
alter  accordingly. 


EXPERIMENT-   II- 
Figure  6, 

TAke  out  of  the  Water ,  the  wide  Pipe  E  G  I,  and 
flopping  the  orifice  I ,  pour  in  Water  above  at  E5 
till  the  Tub  be  compleatly  full.  Having  done  this,  thruft 
down  the  flopped  orifice  I  to  the  bottom  ot  the  VefTel, 
and  there  open  it ,  then  (hall  you  fee  the  Water  fall  down 
from  E  to  G,  and  there  halt.  The  rcafon  is  taken  from 
unequal  PrefTure  $  for  the  Tub  being  lull  of  Water  from 
E  to  I,  that  part  of  the  imaginary  furface,  upon  which 
the  Pillar  of  Water  refts,  is  more  burdened  than  any  other 
part  of  it  v  namely  more  then  L  or  K$  therefore  feing 
one  part  is  more  burdened  than  another ,  the  Cylinder  of 
Water  that  caufeth  the  burden ,  muft  fo  far  fall  down,  till 
all  the  parts  be  alike  preft ,  in  which  inftant  of  time ,  the 
motion  ceafeth.  This  leads  us  to  a  clear  difcovery  of  the 
reafon  3  why  in  the  Barofcope ,  the  Mercury  falls  from  the 
top  of  theTub  of  any  height^!  way  es  to  the  twentieth  and 
ninth  inch  »  above  the  ftagnant  Quick- filver.  For  ex- 
ample, fill  the  Pipe  NQ,  which  is  fixty  inches  high 
with  Mercury  3  and  opening  the  orifice  Q^5  the  Liquor 
(lull  fall  out,  and  fall  down  from  N,  till  it  reft  at  R,which 
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is  twenty  nine  inch  above  the  opett  orifice  f®.  The  rea- 
fon  is  the  fame  ,  namely  unequal  Preffure ,  feing  one  pat  c 
of  the  imaginary  furface  of  Air  X  S ,  upon  whicfi  the 
Cylinder  of  Mercury  ftands ,  is  more  burthened  then  the 
other  next  adjacent:  therefore,  fo  longand  fofar  muft  the 
Mercury  iubfide  and  fall  down,  till  the  part  Q^  upon 
which  the  Balis  of  the  Pillar  refls,  be  no  more  burthened, 
than  the  reft  of  the  paits*  in  which  inftantot  time,  the 
motion  ceafeth,  and  there  happenech  an  equal  ballance,be- 
tween  the  Silver  within  the  Tub,  and  the  Air  without. 
If  it  be  faid,  Ifee  a  clear  reafon,  why  the  outward  Water 
ML,  ought  tofuftainthe  inward  G  I,  but  cannot  fee, 
why  the  outward  Air  T"Z"3  and  VRX^  ought  to  fu- 
ftain  the  inward  Mercury  R  X :  neither  do  I  fee  a  reafon? 
why  it -fbould  halt  at  R ,  as  the  Water  refts  at  G;  I  an- 
V  fwer,  though  fenfe  cannot  perceive  the  one  j  as  evidently 
as  the  other*  yet  the  one  is  as  fure  as  the  other.  For  tak- 
ing up  the  reafon  why  it  halts  at  R>  z?  inches  above  X-, 
you  muft  remember,  from  the  25  Theorem,  that  the 
Preffbrej)f  the  Air  upon  Bodies ,  -jgi^ggtvalenr.  to  the 
wgighLgT^  foot  of  V Vater  perpen^ctriarlyror  19  inche? 
"^^^MMuu^  The  Pillars  of  Air  then  T  ZS,  and 
^VRX,  being  as  heavy  each  one  of  them ,  as  two  Pillars 
of  Mercury,  each  one  of  them  2p.inches  high ,  it  follows 
of  neceffity ,  that  the  Mercury  within  the  Tub,  muftbe 
as  high  ss  R.  'Tis  no  wonder  to  fee  the  Silver  halt  at  R, 
provided  R  X,  and  Z  S,  were  two  bulks  of  Mercury,  en* 
vironing  the  Pipe,  as  the  outward  Water  environs  the 
widsrand  narrower  Pipe.  Neither  ought  any  to  wonder, 
when  the  Silver  falls  down ,  and  refts  at  R,  nothing  envi- 
roning the  Pipe  but  Air ,  feing  the_Preflureof  the  Air  k 
to  the  weight  pi  2  g  inches  of  <$uick-filvert 

This 
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This  Experiment  is  eafilymade:  take  therefore  a  (lender 
Glafs-pipe  of  any  length,  beyond  30  inches,  open  at  both 
ends  5  but  the  lower  end  Q.,  muft  be  drawn  fo  (mail  by  a 
flame  of  a  Lamp,that  the  entry  may  be  no  wider,  than  may 
admit  the  point  of  a  fmall  needle,  or  the  hair  of  ones  head. 
Then  flopping  the  faid  orifice,  pour  in  Mercury  above  at 
the  orifice  N,  till  the  Pipe  be  compleatly  full.  Next, 
clofe  the  faid  orifice  with  wet  Paper,  and  the  pulp  of  your 
finger*,  and  opening  the  lower  orifice,  you  flrall  find, 
(which  is  very  delightful  to  behold )  the  Mercury  ipring 
out,  like  unto  a  fmall  filver  threed,  and  falling  down  from 
the  top  N,  fliall  reft  at  R,  the  motion  ceafing  at  the  nar- 
row orifice  Q.  This  flrews  evidently »  that  there  is  not 
need  alwayes  of  ftagnant  Mercury,  for  trying  the  tmiteU 
^JtA^x[erimenH  but  only  when  the  mouth'of  theTpr 
htlSw^inStThr  being  narrow,  the  filver  runs 
^out7*^cTc53equently  fubfides  flowly  above,  and  com  frig 
downflowly  to  R,  there  refts.  But  when  the  mouth  is 
wide  below,  the  fi&vw  falls  down  fo  quickly^  that  it  goes 
beyond  R,  before  it  can  recover  itfelf,  which' recovery 
would  never  be,  unle&  there  were  ftagnant  Mercury  to, 
run  up  again. 

from  what  is  faid,  we  fee  firft  ,  that  wften  one  part  df  a 
furfece  of  Water  or  Air ,  is  more  burthened  than-  ano- 
ther,the  burthened  part  prefently  yeelds,  till  it  be  no  more 
burthened  than  the  other.  This  is  clear  from  the  falling 
dawn  of  the  Water  from  E  toG,  which  cannot  be  fup- 
ported  by  the  part  I,  becaufe  more  burthened  than  the 
reft.  We  fee  fecondly ,  that  the  element  of  Air,  refts  up- 
6n  tKe  fttrfaces  of  all  bodies  wit H  a  coiifiderable  weight; 
otheiwifeir  could  not  firftain  the  Water ,,  before it  fall 
down  from  E  to  G  :  for  if  it  did  not  reft  upon  the  fur  face 

I  2  Mft 
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M  VLy  with  weighty  the  Water  could  never  be  fufpended-, 
feing  the  application  of  the  finger  to  the  orifice  E,  is 
only  the  accidental  caufe  of  this  fuftentation.     We  fee 
thirdly,  that  according  totlie  difference  of  natural  weighty 
b^eenTwcTFluids^ Jo  is  tKe^proportjon  of  altitudesby- 
Tweentwoof  their  Cylinders;  therefore  Air  being  reckoned 
\looo  ACi**^5™  times  lighter  then  Mercury,  it  followes  that  the 
'*r  *  Gylinder  of  Mercury  fuftained  by  the  Air,muft  be  14000 

♦    "'       -  times  lower  and  fhorter,  than  the  Cylinder  of  Air.  that 
I  .faorowj  fuftaines  it^which  appears  from  this  experiment  to  be  true, 
y   feeing  by  the  Preffure  of  the  Air  v  which  is  thought  to  be 
about  7000  fathomhigh,2p  inches  of  Mercury  is  fupport- 
cd  between  R  and  X.     In  a  word,  if -Air*  be.  naturally 
14000  times  lighter  than  Mercury,  which  is  very  pra- 
bable5then muft  the  altitude  ofit,  commonly  called  die 
jUmoj^h^y  be  fourteen  thoufand  times,  nine  and  twen^ 
ty  inches,  that  is  496000*  or  of  feet  33833^, 

EXP E  KIM  E NT    I  I L 

Figure  4. 

Hile  the  outward,, and  inward  Water  are  of  the 
fame  altitude,  withdraw  the  inward  Air  EG  by 
fu&ion,  or  by  any  other  deviceyou  think  fit,  and  you  .will 
find  the  Water  rife  as  high  as  E ,  which  Ifuppofe  to  be 
34  foot  above  M  G  H.;„  The  fame  Phenomenon  happens, 
in  taking  the  Air  out  of  the  narrow  Pipe  FK.  Therea- 
fbn  is  ftill;  unequal  PrefTiire  5  for  In  removing  the  Air, 
that's  within  the  Pipe,  the  part  of  the  furface  M,  and  the 
part  H,  remaines  burthened,  while  the  part  G  is  freed 
©fits  burdens  therefore  this  part  of  the  funace,  being  libe- 
rated 
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rated  of  its  burden,  that  came  down  throughthe  Pipe,  in- 
ftantly  rifes,  and  climbs  up  as  far,  as  the  outward  Air  reft- 
ing upon  M  and  H,  can  raifeit,  which  is  to  E-  34  foot.- 
for  thejgreffure  of  the  Air  upon  the  furfaces  of  all  Waters^, 
according  to  the  25  Theorem,  being  equivalent  to  the 
weight  ofjAJoet  of  Water  T  muffraife  the  faid  Water  in 
the  Pipe~|^oor.You<Io  not  wonder,why  it  rifes  from  I  to 
©,  as  in- the  firft-experiment  5  no  more  ought  you  to  vvon- 
der,  why  it  rifes  from  G  to  E,  feingthe  weight  of  the 
Air,  doth  the  fame  thing  ,  that  34  foot  of  Water  refting 
upon  the  furface  M  H ,  would  do.\ 
From  this  experiment  we  fee  firft^that  the  PrefTure  of  the 
Air,  is  the  proper  caufe  of  the  motion  of  Water ,  up  tho- 
row  Pumps  and  Siphons ,  or  any  other  inftrument ,  that's 
ufed  in  Water-works  of  that  kind$  for  if  the  weight  of  the 
Air,  refting  upon  the  furface  M  H  be  the  caufe ,  why 
the  Water  climbs  -up  from  G  to  E,  the  fame  muft  be 
the  caufe ,  whythe  ftagnant  Water  followes  the  Sucker  a^1 
the  Pump,  while  it's  pulled  up.  And  the  fame  is  thecaufe, 
why  Water  afcends  the  Leg  of  a  Siphon  >  and  is  the  caufe, 
why  motion  continues  after  fu&ion  is  ended.  Wfc  fee  fe- 
condly,  that  every  Prefling  Fluid  hath  a  Sphere  of  -activity, 
to  which  it  is  able  to  raife  the  Fluid,  that  is  prefled.  This 
is  evident  in  this  experiment ,  becaufe  the  PrefTure  of  the 
Air  refting  upon  M  H,  isableto  raife  the  Water,  the 
hight  of  E  in  the  wide  Pipe,  and  thehightof  F  in  the 
narrow,  and  no  further ,  even  though  the  faid  Pipes  were 
far  longer :  _and  this  altitude  and  higheft  point  is  prccifely_ 
34  footbetweeft  Air  and  Water;  We  fee  thirdly-  a  that" 
^tis  alfone  matter,  whether  Pumps  and  Siphons  be  wider  or 
narrower,  whether  the  tub  of  the  Barofcope  be,  wherein  the 
Mercury  is  fufpended  >  of  a  large  Diameter  >  orofalefler 

Diameter, 
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Diameter.  This  is  alfo  evident  from  the  fame  experiment* 
feing  there  is  no  more  difficulty  in  caufingthe  Water  af- 
cend  the  wide  Pipe  5  than  in  caufing  it  afcend  the  narrow 
one.  And  the  reafon  is ,  becaufe  the^prefljug  JFluid  re* 
pefts not  the  prejfed  Fluid,  according  to  iTs  thitknijimi 
p}~c*dtb:\  but  only  according  tomaJfitude*  ^  Therefbre'its 
as  eafiefor  the  A%topre&ijp  Wa'ter  through  a  Pump  four 
foot  in  Diameter ,  as  to  prefskup  duoagii.aJW/^  but 
one  foot  in  Diameter 


EXPERIMENT  JV. 

Jrigufre-y* 

KHisScfeem^tifmreprefent$a  lai^ge  Veffelfull  of  Wa- 
ter, whofe firXt and vifible furface is  DEHK.  The 
fecond,  that's  iraaginaryis,  L  I,  fix  foot  below  it.  Th€ 
^liirdof  the  fame  Hind  ,  is  Mbr  fix  foot  lower.  The 
fourth  ,,  is  Nf  O,  fix  foot yet  lower;  Thelail,  and 
loweft^is  A  B  C.  There  are  here  alfo  four  Tubs,  or  rather 
one  Tub  under  four  divers  pofitions*  with  both  ends  open. 
After  this  Tub  D  A  is  thrnft  below  the  Water,  till  it  af- 
cend ,  as  high  as  D  in  it .,  lift  it  up  between  your  fingers, 
till  it  have  the  pofition  of  the  fecond  Pipe  EF,  and  then 
you  {hall  fee,  as  theorifice  of  the  Pipe  afcends,  the  Cylin- 
der of  Water  fall  out  by  little  and  little^until  it  be  no  long- 
er than  E  F.  Again>  lift  it  further  up,  till  it  have  the  po- 
fition of  the  Pipe  HG3  then  ihall  you  fiiad  the  Cylinder 
of  Water  become  yet  fhorter.  Laftly*  if  it  be  fcituated, 
as  the  Pipe  K  Lthe  internal  Water  becomes  no  longa*  than 
K  I*  T  he  reafons  of  thefe  Phmmtm  are  the  fame  5  name- 
ly unequal  Preflure  5 ;  for  she  Orifice  A  bsiftg,  lifted  up  as 

high 
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high  as  F,  it  comes  to  the  imaginary  furface  N  O,  which 
is  noc  under  fo  much  Pi  effure,  as  the  other  is  5  therefore 
one  part  of  if.  being  more  burdened,  than  another,  namely 
the  part  upon  which  the  Cylinder  of 'Water  refts,  it  pre- 
fentlyyeelds,  and  fuffers  the  Cylinder  to  become  fliorter, 
and  lighter,  till  it  become  no  heavier,  then  is  proportio- 
nable to  its  own  ftrength.  To  make  this  reafon  more  evi- 
dent, it  is  to  be  noted,  that  no  furface  of  Water  is  able  to  jk, 
J|y>porj^^^ 

lay,  if  alurScebe^o  fo6r3eep,  it  Sable  to  fuftain  a  Cy- 
linder 40  foot  high,  and  no  more  i  therefore  the  furface 
N  O,  being  but  18  foot  deep,  it  cannot  fuftain  a  Cylin- 
der 24  foot  long/  for  if  that  were,  then  the Potentu, 
"  fliouldbe  inferiour  to  the  Pondm,  which  is  impoffible  in 
the  Bjdroiiatkks.     In  effed,  it  were  no  lefs  abfurdity, 
then  to  fay,  1 8  ounces  are  able  to  count erbal lance  94.  For 
a  fecond  trial,  lift  up  the  fame  Pipe  higher ,  till  it  acquire 
the  pofition  of  the  Tub  G  H  %  in  this  cafe,  the  Cylinder 
of  Water  within  it,  becomes  yet  fhorter,  even  no  longer,  , 
thanGH.  The  reafon  is  the  fame,  namely  unequal  Pref- 
fttre  5  for  when  a  Cylinder  of  Water  1 8  foot  high,  comes 
to  reft  upon  this  furfate,  that  is  but  12  foot  deep,  It  makes  - 
one  part  of  it  more  burdened  then  another  5  therefore  the 
part  that  is  more  preft,  prefently  yeelds,  and  fuffers  the  r 
Cylinder  to  fall  down*  till  the  Poniu* of  it,  become  equal 
to  its  own  Potent ia,  .  For  the  laft  trial ,  lift  up  the  Tub.  . 
till  it  acquire  the  pofition  of  the  Pipe  K I :  in  this  cafe, the 
Water  within  it  becomes  no  longer  then  KM,  the  furface  a 
LI,  that  is  but  fixfoot  deep, not  being  able  to  fuftain  t 
Cylinder  1 1  foot  flight 

From  this  Experiment  we  fee  firft,  that  in  all  Fluid  Bctf 
dies  there  is  a  Preffure,  which  is  more  or  lefs,;  according  to 
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the  deepnefs  of  that  Fluid  y  this  is  evident  from  the  four 
feveral  furfaces  $  there  being  more  PrefTure  and  force  in  the 
loweft  A  B  C,  then  in  the  next  N  O  5  and  more  in  this, 
then  in;  the  furface  M  G  5  and  more  in  this  ,  then  in  L  L 
We  feefecondly,  that  in  all  Fluids,  there  is  a  Pondus  zxxd 
a  PMentia  ^  which  two  are  alwayes  of  equal  force,  and 
ftrength*  the  PotentU  is  clear  and  evident  in  the  furface, 
by  fuppoi  ting  the  Pillar  $  which  Pillar  is  nothing  elfe,  but 
the  Pondus  fupported.  And  that  they  are  alwayes  of  equal 
ftrength,  ismoft  evident  alfo$  for  when  you  endeavour 
to  make  the  Pondus  unequal  to  the  Potentia ,  in  making  a 
furface  1 8  foot  deep,  to  lupport  a  Pillar  24  foot  high,they 
of  their  own  accord  become  equal*  the  Pillar  becoming 
fhorter,  and  fuitable  to  the  ftrtngth  of  the  furface  that 
fuftainsit.  We  fee  thirdly,  that  iHsjmpoifible  for  one 
^partofthe  fame  Horizontal  furface,  to  bejnore  burdened 
'^nieirinother :  for  wKenyou  endeavour  to  do  it,by  fettlng 
"a  longer  PlUar  upon  it,  the  part  burdened  inftantly  yeelds, 
till  it  be  no  more  preft,  then  the  next  part  to  it.  We  fee 
fourthly,  that  the  inequality*  that  is  between  the  Pondus 
andthej^oty^^  jisthe  propiFcauIeofthemo^ 

tion  of  JFIiiids^  For  when  you  endeavour  to^nake  a  fur- 
^5cF3oToor3eep)fuftaina  Pillar^  foot  high,  this  inequa- 
lity is  the  true  caufe,  why  the  Pillar  fubfides  ,  and  falls 
down,  and  why  the  furface  yeelds,  and  gives  way  to  it. 
And  this  inequality  is  the  true  caufe,  why  the  motion  of 
Water  thorow^ipions  continues.  For  undei  (landing  this, 
you  muft  conceive  a  Sifhon,io  be  nothing  elfe,but  a  crook* 
ed  Pipe  with  two  legs,  the  one  drowned  among  Water, 
the  other  hanging  in  the  open  Air.  Theufe  of  it  is,  for 
conveying  Wine  or  Water  from  one  Veffel  to  another, 
which  is  cafily  done  by  fu&ion.  Now  after  fusion  is  end- 
ed. 
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ed,  the  motion  of  the  Water  continues,  till  the  furface 
become  lower,  then  the  orifice  out  of  which  it  runs.  The 
truereafon  then,why  the  Water  flows  out,  is  the  inequa- 
lity between  the  Potentia  of  the  Air,  and  the  Pondus  of  the 

,   Water  5   the  Pondus  being  ftronger  then  the  Potentia. 
For  in  Air  as  in  VVater  ^  we  muft  conceive  Horizontal 

^furfacesT^nd  thefe  furf aces  to  be  endowed  with  Preffur(T 
and  force.,  as  are  the  furfaces  of  V Vater.     Now  when  the 

legofzsTphn  is  hanging  in  the  Air,  it  muft  reft  upon  one 
furface  or  another,  and  consequently  the  Water  in  it, 
muft  reft  upon  the  fame  furface.  If  the  Potentia  of  the 
furface  be  ftronger,  then  the  Pondus  of  the  Water  5  the 
Water  is  driven  backward,  which  alwayes  comes  to  pafs, 
when  the  orifice  is  higher,  then  the  furface  of  the  Water 
of  the  Veffel,  among  which  the  other  leg  is  drowned.  If 
the  Potentia  of  the  furface  of  that  Air,  be  of  equal  power 
and  ftrength,  with  the  Pondus  of  the  Water,  the  Water 
goeth  neither  backward,  nor  forward,  but  ftands  in  equi- 
librie :  this  happens,  when  the  orifice  is  neither  higher,  nor 
lower,  than  the  furface  of  the  Water  in  the  Veffel.  But 
if  the  Potentia  of  the  furface  of  the  Air  be  weaker,  than  the 
Tondusol the  Water?  in  this  cafe,  the  Air  yeelds,  and 
fuffers  the  Water  to  runout,  even  as  a  furface  30  foot 
deep,  yeelds  to  a  Pillar  of  Water  40  foot  high.  The  fame 
inequality  is  the  reafon,  why  Water  climbs  up  the  Pump5 
why  VVater  climbs  up  a  Pipe,  when  a  man  fucks  with  his 
mouth.  Before  fusion,  the  Potentia  that's  in  the  furface 
of  VVater,  among  which  the  end  of  the  Pipe  is  drowned, 
is  of  equal  force  with  the  Pondm  of  the  Pillar  of  Air*  that 
comes  down  thorow  the  Pipe,  or  Pump  5  but  affoon  as  a 
man  begins  to  fuck,  thefaid  Pillar  of  Air  becomes  lighter - 
and  the  Water  finding  this,  prefently  afcends.   The  fame 

G  is 
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is  the  reafon,  why  the  Mercury  falls  down  to  29  inches  in 
the  Bar  of  cope,  and  no  farther:  for  as  long  as  the  Pwdus-ot 
the  Pillar  of  Mercury  5exceeds  the  Potentia  of  the  furface  of 
Air,  fo  long  doth  the  motion  continue  \  and  when  both 
are  become  eq  <al  in  force,the  motion  ceafeth.  When  the 
Glals-  tub  is  40  inches  long,  and  filled  with  Mercury,  and 
inverted  after  the  common  manner,  you  are  endeavouring 
as  it  were,  to  caufe  a  furface  29  inches  deep,  fuftain  a  Pil- 
lar 40  inches  high,  which  is  utterly  impoflible  in  Fluids, 
It  is  judged  by  many  a  winder  to  fee  the  deflux  of  the  Mer- 
cury in  the  Bar  of  cope  \  but  in  efted,  there's  no  more  caufe 
of  admiration  in  it,  than  to  fee  the  Cylinder  of  Water 
grow  fhorter,  by  lifting  the  Pipe  up  from  one  furface  to 
another. 

From  this  Experiment,  we  fee  the  true  reafon,  why  the 
Mercurial  Cylinder  of  the  Barofcope  becomes  /hotter  and 
fhorter,  according  as  a  man  climbs  up  a  mountain  with  it. 
For  at  the  root  of  the  hill,  the  furface  of  Air,  that  fufrains 
the  Pillar  of  Mercury >  is  of  greater  force,  than  the  furface 
at  the  middle  part :  and  rhis  is  ftronger  than  any  furface  at 
the  top.  The  Pipe  therefore  being  carried  up  from  one 
furface  to  another,  the  Mercury  in  it,  muft  fubfide,  and 
fall  down,  even  as  the  Water  falls  down,  and  becomes 
fhorter,  by  lifting  the  Pipe  from  the  furface  A  B  C  D  to 
the  furface  N  O.  And  as  the  whole  Water  would  fall 
down,if  the  orifice  I,were  lifted  abovetHe  furface^D  EH  K. 
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Jojf  the  Barofcopeco^ld^be  carried  fo  high,  till  it  came 
abovTtHe  top  of  The  Air  Tlhe  whole  Mercurial  Cylinder 
wouldTurely  fall  down" And  as  by  thrufting  down  the 

"lauTpipe:  to  the  bottom  of  the  Veffel  again^  as  the  Pipe 
X)  A,  jhe  Water  afcends  in  it  $  f©  by  bringing  down  the 
Barofcope  to  the  earth  jy*ain,  the  whole/xp.  inches  would 
rife  again,  \  EXPE- 
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EXPERIMENT  V. 
Figure  8. 

Fill  the  VeflTel  A  D  G  H  with  Water  to  the  brim; 
Next,  thruft  down  the  open  orifice  of  the  Tub  D  A, 
to  the  bottom,  and  you  fhall  fee  the  Water  afcend  in 
it,  as  high  as  D,  according  to  the  fiift  experiment.  When 
this  is  done,  recline  the  faid  Pipe,  till  it  ly  as  BE,  and  you 
fhall  find  the  Pipe,  compleatly  full  of  Water.  Next,ere& 
the  fame  Tub  again  as  D  A  ,  and  you  fliall  fee  the  Cy- 
linder of  Water  fall  down,  and  become  fhorter,  as  at  fii  ft. 
For  falving  this  ?henomenon>  and  fuch  like,  I  muft  fuppofe 
thisV Vater  to  be  50  inches  deep,and  theTub  I  A,and  B  E 
go  inches  long :  and  the  faid  Tub  in  reclining  ,  to  defcribe 
the  quadrant  of  a  Circle  F  E  G.  Now  the  queftion  is,why 
there  being  but  50  inches  of  Water  in  theTub,while  ered- 
ed,  there  fhould  be  60  in  it,  when  it  is  reclined  <  Second- 
ly,why  there  fhould  be  go  inches  of  Water  in  theTub  B  E, 
and  but  50  in  it,  when  it  ftands  Perpendicular,  as  DA? 
If  you  reply,  becaufe  there  are  go  inches  in  reffa  linea  be* 
tweenthepoint  B,  and  the  point  E,  andbut  50  between 
A  and  D.  But  this  will  not  anfwer  the  cafe  *  becaufe, 
if  you  flop  the  orifice  E ,  with  the  pulp  of  your  Finger, 
before  it  be  ere&ed  a  you  will  find  the  Tab  remain  full  of 
V  Vater, even  while  it  ftands  Perpendicular  ^  and  fail  down, 
when  the  orifice  is  opened.  Or,  while  the  Tub  ftands 
Perpendicular,  flop  the  orifice  I,  and  recline  it  as  BE; 
yet  no  more  Water  will  be  found  in  it.than  50  inches ;  but 
by  unftopping  the  faid  orifice,  the  V  Vater  climbs  up  from 
R  to  E,and  becomes  go  inches.    Now,  what's  the reafon, 
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why  it  runs  up  from  R  to  E  ,  and  why  it  falls  down  from 
I  to  D?  tanfwerthen,  the  Water  muft  run  up  from  R 
to  E,becaufe  of  the  inequality,  that's  between  the  Pondws 
of  the  Cylinder  B  R  >  and  the  Potentia  of  the  furface  of 
Water  ABC,  that  fupports  the feid Cylinder.  For 
underftanding  this,  know,  while  the  Tub  is  ere&ed ,  there 
is  a  perfe&  equality  ,  between  the  weight  of  the  Pillar  A 
D3and  the  force  or  Bower  of  the  furface  that  fufhinsit,fo» 
a  furface  50  inches  deeg^_fupports  iPiHar^o  inches 
Jh-  BufanoorTasthe  TubiTi^clined7^tRere~arifes  ane 
Inequality  between  the  faids  two  parties ,  the  Fondus  of 
the  Cylinder  becoming  now  lefs  than  before.  If  you  fay 
the  quantity  of  the  Water  is  the  fame,  namely  50  inches, 
in  the  reclined  Tub,  as.  well  as  in  the  Perpendicular.  I 
grant  the  quantity  is  the  fame ,  but  thejweight  is  become 
Jefs^  Now  the  reafon,  whythe  fame  individual  Water3  is 
not  fo  heavy  as  before ,  is  this  y„.  there  are  40  ounces  of 
it  ^  fuppp^t^Jbythe^fides  of  the  Tub  within  3 ,  which 
~jver^  fQr  *n  this  pofiti- 

~on^the  wholeweight  oftheCylinder  refts  upon  the  furface: 
but  while  the  Tub  is  reclined,  the  faid  furface  is  eafed  ,  and 
freed  of  40  ounces  of  it  5  this  40 ,  refting  and  leaning  upon 
the  fides  of  the  Pipe  within.  The  furface  then  ,  finding 
the  faid  Cylinder  lighter  now  than  before,  inftantly  drives 
it  up  from  R  to  E,  40  inches..  And  like  wife,  when  the 
reclined  Pipe  is  made  Perpendicular,  the  Water  falls  down 
from  I  to.  D,  becaufe  of  the  inequality,  that's  between 
the  Pondus  of  the  Pillar  ,  and  the  FotcntU  of  the  furface  5 
this  furface  50  inches  deep,  not  being  able  to  fupport  a  Pil- 
lar 90  inches  high,  for  if  this  were,  then  one  part ,  (hould 
be  more  burthened  than  another,  which  is  impoffible. 
It  is  to  be  obferved ,  that  by  how  much  the  more ,  the 
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Tub  is  reclined  from  a  Perpendicular,  towards  the  horizon- 
tal furface  ABC,  by  fo  much  the  more  growes  the  in- 
equality, between  the  Pondus  and  the  Potentia^nd.  that  ac- 
cording toacertaine  proportion.  Hence  is  it,  that  the 
Tub  being  reclined  from  60  degrees  to  50 ,  there  arifes  a 
greater  inequality  between  the  Pondus  of  the  Cylinder,  and 
the  Potcnti a  of  the  furface,than  while  it  is  reclined  from  70 
to  60  :  and  more  yet  in  moving  frown  50  to  40  ,  than  in 
moving  from  60  to  5  o5and  fo  downward,  till  it  be  horizon- 
tal, in  which  pofition,  the  whole  Pondus  is  loft.  And  con- 
trariwife,  while  the  Pipe  is  elevated,  the  Pondus  begins  to 
grow-,  and  growes  more ,  being  lifted  up  from  10  to  20, 
than  from  1  to  10.*  and  yet  more  in  travelling  from  20  to 
30,  than  from  10  to  20 ,  and  fo  upwards,  till  it  be  Perpen* 
dicular,  in  which  pofition,  the  Cylinder  regaines  the  whole 
Pondus  and  weight,  it  had*.  This  proportion  Js^eafily 
known ,  for  its  nothing  elfe  ,  but  the  proportion  ofFerfed 
Sines  upon  the  line  F  B  $  for  according  to  what  meaiure, 
theie  unequal  diviiions  become  wider ,  and  wider  from  90 
to  1 ,  according  to  the  fame  proportion  does  the  Pondus  of  ^ 
the  Cylinder  become  lefs  and  lefs:  and  contrariwife,accord-  lay- 
ing- to  what  proportion  the  faid  divifions  become  more  and 
more  narrow  from  1  to  go ,  according  to  the  fame  meafure 
and  rate ,  does  the  Pondus  of  the  Cylinder  become  greater 
and  greater. 

From  this  experiment  we  (ee  firft ,  that  ttvo  Cylinders 
of  Fluid  bodies,  differing  much  in  quantity ,  may  be  of  the 
fame  weight/  becaufe  though  the  Cylinder  B  E  90  inches 
long,  be  far  more  in  quantity ,  than  the  Cylinder  D  A, 
that's  but  5Qyyet  both  of  them  are  of the-famej^^ght,'  in_ 
refpeft  of  the  furface  that  fuftaines  them,  Ifitbefaid,the 
one  isreallyjieavier,  ?than  the  other ,  notwithstanding  of 
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all  this.  I  anfwer,  it  is  fo  indeed,  in  refpeft  of  the  Libra,  or 
Artificial  Ballance ,  that  we  commonly  ufe  in  weighing  of 
things:  but  it  is  not  fo  in  refped  oi  this  Natural  Ballance ,  if 
I  may  fo  fpeak,  wherein  Fluid  bodies  are  onely  weighed  af- 
ter this  manner.:  We  fee  fecondly  a  clear  ground  for  fet- 
ting  down  the  ninth  Theorem ,  namely  ,  that  in  all  Fluid 
bodies  a  twofold  weight  may  be  diftinguifhed,  one  Senfible^ 
another  Infenfible :  becaufe  the  Senfible  weight  of  the  Cy- 
linder of  Water  B  E,  remaines  ftill  the  faine,  even  though 
itfliouldbe  reclined  to  G5  for  take  it  out,  and  weigh  it 
in  a  Ballance  ,  it  will  be  as  heavy  the  one  way  as  the  other. 
But  it  is  not  fo  with  the  Infenfible  weight  5  feeing  the  Tub 
begins  no  fooner  to  recline,  but  affoon  it  begins  to  dimi- 
nilh,and  grows  lets.  This  Infenfible  weight  is  nothing 
elfe,but  thzfenfible  weight  confidered  after  another  manner. 
For  look  upon  the  weight  of  the  Pillar  of  Water  B  E  ,  as 
it  weighs  in  a  pair  of  Scales,it  is  then  Senfible,  and  weighs  fo 
many  ounces,  and  cannot  be  more  or  lefs :  but  look  upon 
it  in  reference  to  the  totentia  of  the  furface,  that  fuftains  it, 
it  is  then  Infenfible  as  to  us  .•  for  though  a  man  fhould  put 
his  hand  below  the  Water ,  and  endeavour  to  find  the 
weight  of  the  faid  Pillar,  yet  he  fliall  not  find  it  ,  though 
that  part  of  the  furface  upon  which  it  refts,  doth  really 
( if  I  may  fo  fpeak)  find  the  weight  of  it.  And  as  it  is 
Infenfible,  fo  is  it  fometimes  more,  and  fometimes  lefs, 
according  as  the  Tub  is  elevated,  or  reclined  :  now  thefe 
two  being  put  together,  gives  a  very  probable  ground  fdr 
thisdiflin&ion.  We  fee  thirdly,  that_the  Fondas  or  weight 
oi  Fluids,  dothnot  only  prefs  accordIng~to^erpendicular 
j^^^_buja^co^ 

jH^Si^JfilxiiiiTTo  doth  theweight  of  the  Pillar  of  Wa- 
ter B  E,  prefs  the  furface  ABC/  We  fee  fourthly,  that 

Fluid 


c^pojoftatical  experiments. 


5? 


JFlsidJBadifiSU_da_counterpoife  one  another  >  according 
tg_dljitude  only j  for  put  the  cafe,  the  Pipe  B  E,  were  ten 
times  wider  then  it  is,  yet  will  the  furface  fufhin  the  Wa- 
ter in  it,  provided  the  Pipe  keep  ft  ill  the  fame  pofition  of 
Altitude^  namely-50  degrees :  the  reafon  teems  to  be  this- 
for  if  the  Safe  oi  the  Pillar  become  more  in  Diameter    it 
necefTarily  requires  a  larger  part  of  the  furface  to  reft  upon ; 
which  larger  part  is  really  ftronger  than  the  leffer  part,  as 
will  be  (hewed  afterwards.     From  this  Experiment  we  fee 
laftly,  an  evident  reafon,  why  the  Mercurial  Cylinder  in 
the  Sarofcope  runs  up,  and  fills  the  empty  fpace,  when  the 
Pipe  is  reclined,  and  why  it  runs  down ,  when  the  Tub  is 
erected  again.     In  effect,  the  reafon  is  the  fame,namely,  an 
inequality  between  the  fiondusoi  the  Quick- filver,  and  the 
Potentia  of  the  furface  of  the  Air :  for  when  the  Tub  be- 
gins to  recline,  the  Pondus  begins  to  reft  upon  the  fide  of! 
the  Tub  within ;  by  which  means  the  Potentia  of  the  fur-) 
face  finding  the  burden  lefs,  i-nftantly  thrufts  up  the  ftV- 
nant  Mercury  to  fupply  that  lofs,  feing  two  Fluids  cannot 
counterpoife  one  another ,  unlefs  they  be  in  aquilibrio, 
Andcontrariwife,  affoon  as  the  Tub  begins  to  beere&ed', 
the  Pondus  of  the  Mercury  begins  to  grow,  and  fo  over- 
comes the  Potentia  of  the  furface,  till  by  falling  down  it 
can  do  no  more. 


EXPERIMENT   VI 

Figure  <?, 

THis  Schematifm  reprefents  a  VefTel  full  of  Watef 
whofe  firft  and  vifible  tmface  is  H  IK ,  thefe- 
cond,  which  is  imaginary,  is  EFG;  the  third,  A  B  C  D. 
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Befides  thefe  three  in  Water,conceive  a  fourth  in  the  Air, 
above  the  Water,  namely  LMN.  Upon  this  aerial  far- 
face,  refts  the  orifice  M,  of  the  Tub  T  M,  open  above. 
Upon  the  furface  E  F  G,  is  ftanding  the  mouth  F,  of  the 
Pipe  S  F,  And  upon  the  furface  ABCD,  ftands  the 
Pipe  R  B  ,  open  at  both  ends^  After  the  orifice  B  is 
drowned  below  the  Water,  you  will  find  the  Liquor  rife 
from  B  to  H.  Then  clofe  with  the  pulp  of  your  Finger 
the  mouth  R,  and  lift  the  Pipe  fo  far  up,  till  it  have  the 
Pofitionof  the  Pipe  S  F  5  and  you  fhall  fee  the  Water 
hing  in  it  between  F  and  O.  Laftly,  bring  the  faid  ori- 
fice compleatly  above  the  Water,  till  it  have  the  pofition 
of  the  Tub  T  M;  yet  fliall  the  Water  ftill  hing  in  it, 
as  M  P.  The  firft  queftion  is,  what  fuftains  the  Water 
I  O  5  for  the  part  F  I,  is  fuftained  by  the  ambient  Wa- 
ter £  I  anfwer,  it  cannot  be  the  pulp  of  the  Finger  do- 
ffing the  orifice  S  5  for  though,  by  taking  away  the  Finger, 
:he  VVater  O  I  falls  down,  and  by  putting  to  the  Finger, 
tt  is  keeped  up ,  yet  this  proves  not  the  pulp  of  the  Fin- 
;er  to  be  the  principal,  and  immediat  caufe.  I  fayithen, 
:he  VVater  OI  is  fufpended  by  the  weight  of  the  in* 
:umbing  Ahyefting  upon  tTie^furface  H I  K7_For  under- 
landing  this,  confider,  as  I  laid  before  ^TjT.  Theorem, 
that  the  Preflure  of  the  Air  upon  all  Bodies ,  is  juft  equi- 
valent to  the  weight  of  34  foot  of  Water.  Hence  then 
h  it ,  that  if  the  Air  be  able  to  fuftain  a  Pillar  of  VVater, 
34  foot  high,it  muft  be  able  to  fuftain  the  jhort  Pillar  O  I, 
that  exceeds  not  four  foot.  The  fecond  queftion  is,  whe- 
ther the  part  F,  be  equally  burthened  with  the  part  E,  or 
G  •,  for  it  would  feem  not,  feing  the  V  Vater  OIF,  is 
but  four  foot  high  5  whileft  upon  E  or  G  is  retting,  not 
only  more  tjien  a  foot  of  Water  to  the  top  H I K  ,  but 

the 
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the  whole  weight  of  the  Atmofphere  upon  the  faid  top 
is  refting,  which  is  equivalent  to  the  burden  of  34  foot  of 
V  Vater.  I  anfwer  ,  there's  more  to  be  confidered,  thaa 
that  four  foot  of  V  Vater  ,  which  in  it  felf  is  but  of  fmall 
burden ,  therefore  to  this  we  mult  add  the  weighu)fthe 
Air  between  Q  and  S,  withmjhgJPige  ( remeniEeFtEaF 
"the  orifice  S  is  ftopped  witlrthepulp  of  the  Finger)  which 
in  effeft  will  be  as  heavy  as  31  foot  of  Water,  Put  the 
"cafe  then,  F,  to  be  one  foot  below  the  firft  furface  H I K^, 
and  the  V Vater  O I  to  be  three  foot ,  then  ought  the 
Air  O  S,  to  have  the  weight  of  3 1  foot,  becaufe  the  fur* 
face  EFG  isable  tofupport  a  Pillar  of  35  foot.  This 
I  prove,  becaufe  the  part  E,  defatto,  fuftains  35  foot,  be* 
caufe  the  Air  above  is  equivalent  to  34  foot  of  it,  and 
there  is  a  foot  of  V  Vater  between  it  and  the  top ,  namely 
between  E  and  H.  The  third  queftion  is ,  how  it  comes 
to  pafs,  that  the  Water -ftill  remains  in  the  Pipe,  after  the 
orifice  M  is  brought  above  the  furface  of  the  Water  5  for 
there  is  heit  no  ftagnant  Water  guarding  it,  as  guards  the 
orifice  F.  I  anfwer ,  that  the  fafe  M^ot  this  Pillar  of 
Water  P  M,>  _as_reall^refts  upon  the  horirontaljurfao^ 
"tElTAir  LMN7~as  a  Cylinder  of  Brafs  or  Timber  pelts" 
upon  a  plain  Marble  Table,  and  after  the  fame  manner. 
Remember  that  the'oriface  TlTftopped  all  this  time,  with 
the  pulp  of  the  Finger.  If  it  be  faid,  that  the  part  M,  is 
more  burdened  then  the  part  N,  feing  it  fuftains  four  foot 
of  Water,  which  the  part  N  fupports  not,  and  the  Air 
P  T  within  the  Pipe  alfo,  which  is  of  as  much  Benfdzni 
PrefTure,  as  the  Air  NY  is  of.  For  clearing  of  this  dif- 
ficulty, eonfider,  that  the  Pillar  P  M  is  fliorter  now  than 
before  $  for  the  orifice  M  coming  up  from  D,  fome  inches 
of  Water  falls  out ,  as  will  be  found  by  experience,    Sup- 

H  pofe 
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pofetheri,  that  of  four  foot,  fix  inches  fall  out  •  rftfcfe 
bfc,  then  the  inclo fed  Air  between  P  and  T,  muftbefitf 
inches  longer,  if  this  be,  then  of  neccfltty  the&enfilof  it 
nluft  be  prdportionably  remitted  and  flackened:  wheftce 
f6lldWs  by  Metaphyseal  neceffity,  that  it  cannot  burden  the 
Watef  P  M,  with  as  much  weight  as  it  had  ,.  $hd  confe- 
quentfy  the  ftrface  of  Air  cannot  be  fo  much  burdened, 
H  muft  then  be  fld  rflore  bu  dened  with  them  both  toge- 
ther ,than  it  is  with  the  Angle  Pillar  of  Air  Y  H.  If  then 
the  Water  PM,  be  three  foot  and  an  half,  the  weight 
of  the  enclofed  Air  T  P ,  muft  be  ex  idly  the  weight  of 
thirty  foot  of  Water  and  an  half. 

From  this  experiment , /we  fee  firft  the  Preffure  of  the 

Air ,  for  by  it  the  Water  5 1  is  fufpended  ,  and  by  the 

fame  preflure  is  the  Water  P  M  fufpended.     We  fee  fe- 

condly ,  that  in  Air,  there  is  a  power  of  diluting  it  felf,.  and 

that  this  dilatation  never  happens,  without  a  relaxation  of 

the  Btnfih.    We  fee  thirdly ,  that  one  Fluid  caryiot  fuftaifr 

afcother,  uiilefs  the  Fotentia  of  the  one,  be  equal  to  the 

Vondmoi  the  other,  as  is  clear  from  the  Aerial  furfate,  that 

cannot  fuftain  the  whole  four  foot  of  Water,  but  fuffers 

fix  inches  of  it  to  fall  out,  that  the  fondm  of  the  reft,  and 

the  Air  above  it,  may  become  equal  to  its  own  Potentia, 

We  fee  fourthly,  that  Fluid  Bodies  have  hot  only  a  power 

of  Btefling  downward VTjuTof  prgjfljng  upward  like wileT 

as  i^clear  from  the  Water  OI,  that's  Aiippnded  by  the 

Air  prefliag down  the furface  of  Water  H  IK.    It  pref- 

feth  upward  alfo,while  it  fupports  the  Water  P  M.   This 

Experiment  alfo  anfwers  a  cafe,  namely,  whether  or  not,  it 

is  alwayts  needful  to  guard  the  orifice  of  the  Tub  of  the 

i^rfl/f  gf  g  with  fta^  iTay  thelitis  not 

aMaIgL Jg^dful ,  provided  the  orifice  be  of  a  narrow 

diameter  • 
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diameter;  for  experience  tells ,  that  while  it  is  fuch  »  the 
Mercury  will  fubfide,  and  halt  at  29  inches  above  the  ori-L 
fice,  though  no  ftagnant  Mercury  be  to  guard.  In  making 
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fuppofe  it  to  have  the" 


oFa  Tobacco-ppe ,  yet  will  the  Mercury  be  fufpendeds 
though  the  end  be  not  drowned  among  ftagnant  jgukk- 
filver •,  even  as  the  Water  PM,  is  kept  up  without  ftag- 
nant Water  about  it.  For  trial  of  this,  you  muft  firft  let 
the  end  of  the  Pipe,be  put  down  among  ftagnant  Mercury, 
and  alter  the  Cylinder  is  fallen  down  to  its  own  proper  alti- 
tude, lift  up  the  Pipe  flowly ,  till  the  orifice  come  above 
the  fui  face,  and  you  will  find,  provided  you  do  notftiake 
the  Pipe,the  Cylinder  to  be  iufpended  after  the  fame  man- 
ner, immediatlyby  the  Air,  as  the  Water  PM  is. 

EIP  ERIMENT    VII- 
Figure  10,  u. 

TAke  a  Veffel  of  any  quantity,  fuch  asABCD  E, 
and  fill  it  with  VVater.  And  a  Glafs-pipe,  fuch  as 
G  F  D,  of  1  j  or  20  inches  long,  of  any  widenefs,  clofs 
above,  and  open  below.  Before  you  drown  the  open  end 
among  the  VVater,  hold  the  Glafs  before  the  fire,  till  it 
be  pretty  hot,  and  having  put  it  down,  you  will  fee  the 
VVater  begin  to  creep  up  till  it  come  to  F,  where  it  halts. 
The  queftion  now  is ,  what's  the  reafon,  why  the  VVa- 
ter creeps  up  after  this  manner,  1  o  or  1 2  inches  above  the 
furface  A  Be'  I  anfwer,  the  heat  having  rarified  the  Air 
within,  and  by  this  means,  having  expelled  much  of  it, 
and  the  Air  now  contra&ing  it  felf  again  with  cold,  the 

-  H  2  *  water 
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Water  afcends,  being  preft  up  with  the  weight  of  the  in- 
cumbing  Air,  retting  upon  the  furface  of  Water  A  B. 
There  is  here  furely  an  inequality  between  a  Pondus  and  a 
Potentia,that  mutt  be  the  caufe  of  this  motion.I  judge  then 
the  inequality  to  confift  between  the  weight  of  the  Air 
wichin  the  Pipe,and  the  furface  ofWater  CDE.To  expli- 
cate this,  I  mutt  fuppofe  the  Pipe  to  be  thruft  down  cold ; 
in  this  cafe,  little  or  no  Water  can  enter  the  orifice  D.  And 
the  reafon  is,  becaufe  the  Pondus  of  the  Air  within  the 
Glafs,  is  equal  to  the  Potent  ia  of  the  furface  CDE,  But 
when  the  Pipe  is  thru  it  down  hot,  much  of  the  Air  having 
Been  expelled  W*t{te  heat,  and  now  beginning  to  be  con- 
traced  by  cold,  thte  Pondus  of  the  Air  becomes  unequal  to 
xhePotentia  of  the  turface,  and  therefore  this,  being  the 
ftronger  partys  drives  up  the  Air  within  the  Glafs,  till  by 
thisafcent,  the  Pondus  of  the  Air  GF,  and  the  Pondus 
of  the  Water  F  D  together,  become  equal  to  the  Potentia 
of  the  furface  C  D*E,  thatfuftains  them.  For  a  fecond 
trial  (■  bring  a  hot  coal  near  to  the  fide  of  the  Glafs,  be- 
tween Gancl  F,  and  you  will  find  the  Water  to  creepdown 
from  F  toward  the  furface  AB-  and  if  it  continue  any 
fpice,  it-will  drive  down  the  whole  Water,  and  thruft  it 
out  at  D.  To  explicate  this,  I  muft  fuppofe  that  heat, 
byrarifyingthe  Air  within  the  Glafs,  intends  and  irrcreaf- 
cth  the  Benfil  of  it,  and  the  Benfii  being  now  made  ftrong- 
cr,  there  muftarife  an  inequality  between  the  Pondus  of 
the  faid  Air,  and  the  Potentia  of  the  furface  C  D  E  -,  the 
Air  then;  being  the  Wronger  party,  caufeththe  furface  to 
yeeld. 
By  comparing  this  Experiment  with  the  former,  we  fee 
^a great  difference  between  the  dilatation  of  Air^  of  its  own 
^iccQ^dT^adTby  conSaiaL^  For  while  it.  is  wifiingly"~e3> 
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panded,  the  Benfil  begins  to  grow  flack,  and  remifs,  and 
lofeth  by  degrees  of  its  ftrength-,  even  as  the  Spring  of  a 
Watch  by  the  motion  of  the  Wheels5becomes  remifs.  But 
when  the  dilatation  is  made  by  heat,and  the  Air  compelled 
to  expand  and  open  it felf,  the  Benfil  becomes  the  ftronger, 
and  the  PrefTure  the  greater,-  Notwithftanding ,  though 
the  Benfil  of  this  inclofed  Air  G  F,  may  be  made  ftronger 
by  heat,  to  the  expulfion  of  the  Water  F  D,  yet  if  this 
rarefaftion  continue  any  time,  the  Benfil  becomes  dull  and 
flack.  And  the  reafon  is,  becaufe  Air  cannot  be  expan- 
ded and  opened  to  any  quantity  5  an  inch  cannot  be  dilated 
~in3  openeH  to  an  hundred  ,  or  to  a  thoufand .;•■■  neither  cair 
the  Benfil  of  it  be  intended ,and  increafe  to  any  degree,  v.g, 
from  one  to-20,  30,  or  100.  And  therefore ,  as  the  ex- 
panfion  grows,  the^^/z/muiFaTl^^^mackeri^  But  if 
fo  be  the  Air  were  inclofecu  as  in  a  bladder  knit  about  the 
neck  with  a  firing,  then  the  morejieat,  the  more  Benfil: 
for  in  this  cafe  there  is  a  growtHof  Prefliire.  without  diH£ 
tation.  AnHTometimes  the  Benfil  may  be  fo  intended  with 
the  heat,  that  the  fides  of  the  bladder  will  burftafunder. 

From  this  Experiment  we  fee  firfl  a  confirmation  of  the 
2\  Theorem,  namely,  that  there  may  be  as  much  Ben(U_ 
andPreffare,  in  the  fmalleft  quantity  of  a  Fluid,  as  in  the 
greateftj  as  is  clear  from  the  Benfil  of  the  Air  G  F,  which 
In  efleft  counterpoifeth  the  weight  of  the  whole  ^tmo- 
fphere  ,  refting  upon  the  furtace  of  Water  A  B;  We  fee 
fecondly,  that  when  the  fondus^  and  the  ptentia  of  two 
Fluids,  are  in  equilibria,  or  of  equal  fbength,  a  very  fmall 
addition  to  either  of  them,  will  caft  the  ballance.  For  if  a 
man  fliould  but  breath  foftly  upon  the  fide  of  the  Glafs  be- 
tween G  and  F,  or  lay  his  warm  hand  to  it,  the  "(aid  Air 
will  prefently  dilate  it  fdf3  and  by  becoming  thus  ftronger, . 
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thruft  down  the  Water,  and  fo  overcome  the  fotemiaoi 
the  furface.     We  fee  thirdly  a  confirmation  of  the  fixth 
Theorem,  namely ,» that  the  PrefTure  o(  Fluids  is  on  every 
fidei  as  is  clear  irotrilhc  inclofed  Air  G  F,  that  not  only 
preffeth  down  the  Water  F  D,  but  with  as  great  force 
preffeth  up  the  top  of  the  Glafs  within,  and  preffeth  upon 
all  the  fides  of  it  within2jYJth  the  fame  force.   This  Ex- 
periment alfo,  leads  us  tolHFHowle^T^rtwo  things  : 
Firft,  of  the  reafon,  why  with  cold  the  Water  afcends  in 
the  common  Weather~gla([es  3  and  why   in  hot  weather 
the  Water  defcends.    Secondly,  from  this  Experiment 
we  may  learn  to  know,  when  the  Air  is  under  a  greater 
preffure,  and  when  under  a  leffer :  becaufe  when  the  Air 
becomes  heavier,  as  in  fair  weather,  the  Water  creeps 
lip  in  fome  meafure,  it  may  be  two  or  three  inches  •,  when 
there  is  no  alteration  as  to  heat  and  cold  :  and  in  foul  wea- 
ther, or  in  great  winds,  when  the  Air  is  really  lighter,  the 
faid  Water  creeps  down  as  much.     If  it  be  asked,  howflull 
I  know,  whether  it  be  the  cold  of  the  Air,  or  heavinefs 
of  the  Air,  thatcaufeth  the  Water  to  afcend  •,  and  whe- 
ther it  be  the  heat  of  the  Air,  or  the  lightnefs  of  the  Air, 
that  caufeth  the  Water  to  defcends  I  have  propofed  this 
queftion  of  purpofe,  to  let  you  fee  a  miftake.     Many  be- 
lieve, that  the  afcent  and  defcent  of  Water  in  common 
Weaiher-glaffgjs,  is  allanerly  from  the  heat  and  coldnefs  of 
the  Air  *  and  therefore  they  concludea  cold 4ay  to  be,,be- 
caufe  ^eWater j_sjarup£  whereasThe  Water  hath  afce;n- 
j3ecffince  the  laft  night,  by  reafon  of  a  greater  weight  in 
the  Air,,  which  alwayes  is,  when  the  weather  is  dry,  and 
calm,  though  there  hath  beep  no  alteration  oi  heat  to  cold. 
Hit  be  asked,  how  come  we  to  the  knowledge  of  this,  that 
the  preffure  .and  weight  of  the  Element  of  Air3  is  fome- 
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tiftie<  lefs,  and  fometimes  more  <  I  anfwer,  this  fecrec  0 
Nature,  was  never  difcovered,  till  the  invention  of  the 
Torricellian  Experiment^  otherwise  called  the  Btrofcope. 
For  alter  the  falling  down  of  the  Quick- filver  to  29 
inches  t  if  you  fuffer  it  to  ftand  thus  in  your  Parlour  or 
Chamber,  according  as  the  Preflure,  and  weight  of  the 
Element  of  Air,  becomes  more  or  lefs,  fo  will  the  Alti- 
tude of  the  Mercury  become  lefs  or  more,  and  vary  fome- 
times above  29  'nches,  and  fometimes  below.  This  alte- 
ration is  very  fenfib'e,  which  is  fometimes  the  tenth  part 
of  an  inch,  fometimes  the  fixth,  and  lometimes  the  third, 
according  as  the  weight  of  the  Air  is  lefs  or  more.  From 
December  to  February  ,  I  found  the  alteration  become 
lefs  and  more  from  30  inches  to  28,  which  will  be  three 
fingers  breadth.  The  common  Wexther-glaftes  then  are 
fallaciotis^nd  deceitful,  unlefs  they  be  fo  contrived,  that 
the  Preflure  of  the  Air  cannot  affed  them  ,  which  is  cafily 
done  by  fealing  them  Hermetically  and  in  ftead  of  common 
Water,toput  in  Spiritus  Vini  reftificatifsimus^ox  the  moft 
excellent  Spirit  of  Wine,and  ftrongeft  that  can  be  made. 

It  may  be  here  inquired,  whether  or  not,Mercury  would 
afcend  in  this  Glafs,  as  the  Water  does  t  I  anfwer  it  would5 
becaufe  the  afcent  depends  only  upon  the  Preflure  of  the 
Air ,  incumbing  upon  the  ftagnant  Liquor  in  the  Veflell^ 
that's  able  to  drive  up  Mercury  as  well  as  Water..,    It  may 
be  inquired  fecondly ,  how  far  Mercury  will  afcend ,  and 
how  far  Water  will  creep  up  t  Ianfwer,  Mercury  can  af-  \ 
^gjidnojiigherina  Tub^  than 29  inchest  aQJJWf^5£^£  7 
higher,  than  34 foot -,  and thjsoi^y  happensjwhenthere  /    h  <j5 
is  no  Air  above  the  tops  of  the  Cylinders  tcThlnderTheir  c^ 
jifcents.  "TSut  when  there  is  Air%  as  G  F  above  the  liquort , 
ltran  go  noTrigher  3  thaa  the  ^point  tcTwhich  the^old^ 
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able  to  contract  the  inclofed  Air.,  which  is  in  this  Gkfs1  the 
_point  F._  It  may  belnquired  thirdly  ,  which  is  the  great- 
er difficulty,  whether  or  not  Mercury,  will  rife  as  eafily  in 
a  Tub  as  Water  5  for  feeing,  its  1 4  times  heavier,  it  feemes 
the  Air  fhould  have  greater  difficulty  to  prefs  it  up,  than 
to  prefs  up  Waters  I anfwer/tis greater  difficulty  for  the 
Air  to  prefs  up  10  inches  of  Mercury  ,  than  to  prefs  up  20 
inches  of  Water  5  yet  its  no  greater  difficulty .,  for  the  Air 
to  prefs  up  20  inches  of  Mercury  ,  than  to  prefs  up  23  foot 
of  Water,  becaufe  the  burden  and  weight  is  the  fame.  It 
may  be  inquired  fourthly,  whether  or  not,  it  be  as  eafie  for 
the  Air,  to  prefs  up  a  thick  and  grofs  Cylinder  of  Water, 
as  to  prefs  up  a  thin  and  {lender  one  *  For  example ,  whe- 
ther is  it  as  eafie  for  the  Air  to  prefs  up  a  Cylinder  of  Wa- 
ter i  o  inches  in  Diameter,  and  1  o  foot  high,  as  it  is  to  prefs 
up  one, two  inches  in  diameter ,and  10  foot  high  «*  I  anfwer.,' 
there  is  no  more  difficulty  in  the  one ,  than  in  the  other: 
and  the  reafoft  is,  becaufe  Finid  bodies  do  not  counter- 
yoife  one  another  accorjlngjo  their  thicknefs^  but  only  ao 
cording  to  their  altitude*  according  to  the  fourthTheorem„ 
Therefore  feeing  the  flender  Cylinder  is  as  high  as  the 
grofTer,  it  muftbe  no  more  difficult  to  the  Air,  to  prefs  up 
the  one  then  the  other. 

There  is  one  difficulty  yet  remaining ,  which  is  truely 
the  greateft  of  all  $  namely  what's  the  reafon,  why  its 
more  difficult  to  the  Air,  to  prefs  up  20  inches  of  Mercu- 
ry, than  to  prefs  up  20  inches  of  Water :  or  more  difficult 
to  the  Air,  to  prefs  up  20  inches  of  Mercury,  than  to  prefs 
up  10  ?  I  anfwer ,  this  comes  to  pafs ,  becaufe  the  Air  is 
moreburthened  with  26  inches  of  Mercury,  than  with  10^ 
Now ,  if  this  be ,  then  fiirely  it  muft  be  more  hard  to  the 
Air,  to  do  the  one,,  than  to  do  the  other.-  even  as  it  is  more 
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hard  ^  for  a  man,  to  lift  up  from  the  ground,  zo  pound  df 
iron,  than  to  lift  up  10  or  15.  The  cafe  may  be  better  il- 
luftrated  after  this  manner.  Suppofeaman  ftanding  on  the 
ground,  with  a  rope  in  his  hand ,  coming  down  from  a  Pul- 
ley above ,  drawing  up  a  weight  to  the  top  of  the  houfe.- 
put  the  cafe  likewife ,  the  weight  be  a  ftone  of 20  pound, 
and  the  weight  of  it,  to  increafe  fucceflively,  as  it  is  pulled 
up.  Now  its  eafie  for the  man  to  pull  up  the  ftone  the 
firft  fathom  5  becaufe  it  is  but  10  pound  weight:  but  the 
ftone  becoming  40  pound  in  the  fecond  fathom,  and  60 
in  the  third, and  80  in  the  fourth  and  fo  forth,  untill  it  be- 
come 1  coo,  he  will  find  the  greater  difficulty, the  longer 
he  pulls.  'Tis  juft  fo  with  Air,  or  Water,  raifing  Mercu- 
ry in  a  Tub-,  for  as  the  Cylinder  of  the  Mercury  grows 
higher  by  rifing,  lo  it  becomes  heavier ,  and  confequently 
the  imaginary  furface ,  upon  which  the  $4(e  of  the  Pillar 
refts,is  more  and  more  burdened,and  fo  becomes  lefs  and  left 
able  to  prefs  it  up.  This  leads  us  to  a  clear  difcovery  of  the 
reafon, jwhy_'dsjaaore difficult  byjuaion^  to  pull  up  Mer- 
cury in  j  Pipe,  thanjtp  pull  up  Water j,  and  more  hard  to 
fuck  up  ten  foot  of  Water,  then  to  fuck  up  five.  For  trial 
of  this,  which  is  foon  done,  take  a  flender  Glafs-pipe  30 
or  40  inches  long,  open  at  both  ends,  and  drown  the  one 
end  among  Jj)uick~Jilver)ZVid  put  your  mouth  to  the  other^ 
and  having  fucked,  you  will  find  greater  difficulty  to  pull 
up  thorow  the  Pipe  15  inches  of  Mercury,  than  to  pull  up 
1  o3  or  8  5  and  far  greater  difficulty  to  fuck  up  2  o,  than  to 
pull  up  15.  It  may  be  obje&ed,  that  if  a  man  had  ftrength 
fufficient  in  his  Lungs,  to  fuck  out  the  whole  Air  of  the 
Pipe,  thirty  inches  of  Mercury  would  come  as  eafily  up,  as 
three  ,  which  feemes  to  prove,  that  the  difficulty  of  the 
Mercmie's  up-coming,  depends  not  upon  the  weaknefs  of 
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the  Air,but  upon  the  weaknefs  of  the  Ltrngs,  and  want  of 
ftrength  to  fuck.  I  anfwer,  though  a  man  were  able  to 
fuck  out  the  whole  Air  of  the  Pipe,  yet  30  inches,  will  ne. 
ver  afcend  fo  eafily,as  ten,nor  ten  fo  eafily  as  three- and  that 
for  the  reports  already  given.  But  Why  is  it  then  ,  (  fay 
youj  that  the  flrroriger  the  fti&ion  be,  the  higher  the 
Mbrcury  afcends  in  the  Pipe  ^r  ranfwer3  the  fu&ion  ferves 
for  no  ute,  but  to  remove  the  impediment*  that  hinders  the 
Mercury  from  coming  up  ,  which  is  nothing  elfe,  but  the 
Air  within  the  Pipe,  Now,  the  more  of  this  Air  that's 
taken  away  by  fu&ioir,  (  the  ftronger  the  fu&ion  is,  the 
more  Air  is  taken  away )  the farder  up  comes  the  Mercury.. 
But  why  ought  there  to  be  difficulty  in  the  fusion  of  Mer- 
cury, to  the  altitude  of  15  or  20  inches ,  more  than  in  the 
fusion  of  Water  to  that  altitude  ?  I  anfwer ,  when  I  fuck 
Water  up  thorow'a  Pipe,  the  fu&ionof  the  Air  above  it, 
iseafie$  becaufe  the  afcending  Water  helpes  much  to  drive 
it  up  to  the  mouth  ,  the  outward  Air  driving  tip  both. 
But  the  fuftlon  is,  difficult  in  Mercury ,  becaufe  the  afcen- 
ding liquor,  does  not  help  fo  much,  to  drire  up  the  Air  to 
the  mouth  ,  as  the  Water  does.  And  the  reafonis5  be- 
caufe the  Air,being  rrtore  burdened  with  15  inches  of  Mef* 
eufy,  than  with  15  inches  of  Water,  cannot  fo  eafily  drive 
up  the  one  as  the  other,  andfo  Mercury  cannot  fo  eafily 
drive  up  the  Air  of  the  Pipe  to  the  mouth,  as  Water  does. 
.^  <3v4*^IIi  a  word  \  according  to  the  difference  of  fpecifick  weight, 
^Tp  ~ 1^  between  Water  and^erairy , fo  is  the  difficulty  oflu&  i- 
"onTTtKerefore ^Becaufe  Mercurvis  14  times  heavier  than 
Water,there  is  1 4  fmes  more  difficulty,  to  pull  up  the  one, 
than  the  other.  Note,  that  (tttfion  is  not  taken  here 
ftrii5fc  y,  ascontradiftngulhed  ixomfulfion  3  but  in  a  large 
feuie^  as  it  may  comprehend  ite 
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To  proceed  a  little  further ,  let  us  fuppqfe  the  Pillar  o£ 
Mercury  (fee the  n.  Figure)  GH,  that's raifeci by  the 
furface  of  Air  F  G>  to  he  if  ipche$  5  and  eyery  incfi  to 
weigh  one  ounce.  Secondly  ,  th^tt  the  faid  furface  has  29 
degrees  of  power  or  force  in  it :  for  in  all  counterpoifes  the 
Fonduszvid  the  Potentu  are  equal  $  therefore^  if  the  Mer- 
cury be  29  inches,  the  Roteritia  of the  furface  mufthave 
29  degrees  of  ftrength  or  force  in  it ,  to  counterbalance 
the  Fondas \  Thefe  things  being  fupppfe^  which  are  evi- 
dent, let  us  imagine  the  furface  of  Air  $  to  raife  the  Mer- 
cury one  inch  above  F  G.  In  this  cafe,  the  furface  is 
weaker  than  it  was  5  which  I  prove  evidently ,  Tq&cmk  j$ 
is  now  but  able  to  raife  28  of  Mercury.  Irnagin?  next, 
the  faid  furface  to  have  railed  the  Mercury  two  inches 
above  F  G,  then  it  follows ,  that  it  muft  be  yet  weaker, 
becaufeit*$  now  but  able  to  raife  27  inches:  for  by  fup- 
porting  two  ounce  of  the  Fondus ,  it  lofeth  two  degrees  of 
it's  own  mentis  In  raifing  three  inches  ,of  Mercury ,  k 
is  three  degrees  weaker  $  and  in  raifirjg  four ,  it  is  four  de- 
grees weaker ,  and  fo  forth  5  therefore ,  having  raifed  2  8 
inches,  there  is  but  one  degree  of  force  remaining  in  thp 
furface.  And  when  it  hath  raifed  the  whole ,  namely  29^ 
it  is  no  more  able ,  and  can  fcx>  toore  prefs.  ,  For  confirma- 
tion, put  the  cafe  that  the  furface  of  Air  f  G,  were  a$ 
able.,  and  had  as,muchJ?refture  in  it,,  after  it, h^th  raifed  29 
inches  of  Mercury  ,  as  it  is  after  the  raifing  of  10.  5  theii 
it  follows  of  neceffity,  that  after  the  raifing  of  20,  it  fhall 
raife  19  moe,  which  is  impoflible ,  feing  the  greateft  alti- 
tude is  29.  it  follows  of  Aecejfi;t;yJV(Iiay).  becaufe  af- 
ter the  raifing  of  10  v  it  is  able  to  raife  i<?.moe  :  therefore 
if  it  be  as  able  after  3 .20,  as  after  1  o  ,  it  ipuft  raife  19  after 
20#     Yea,  if  it  be  as  able  alter  20  as  io,  it  mufl  be  as 
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able  after  29  as  io.  If  thisbe,then  -irmay  raife  other  2p, 
and  a  third  29,  and fo in  infinitum.  Therefore,  Icon* 
elude ,  that  when  two  Fluid  Bodies  are  in  equilibria  one 
with  another ;  or  whe»  the  'fondm  is  equal  to  the  foten- 
iia,noneof  them  doth  a&ually  prefs  upon  another,  atleaft 
the  fu;  face  hath  loft  all  its  Power  and  PrefTure,  which  is 
alfo  evident  in  tfee  Pillar;  For  underftanding  this  ,  let  us 
fuppofe  AC  B  (  Figure  11  )  to  be  a  Pipe  58  inches  long, 
andfiillof  Meicury,  and  every  inch  of  it  to  weigh  one 
ounce;  Now,  when  the  orifice  D  is  opened,  there  is  here 
as  great  an  inequality,  between  ihtfondus  and  the ptentia 
of  the  for  face  of  Air  E  B ,  on  which  it  refts  >  as  was  be- 
tween the  furfcice.F  G  ,  and  the  fond»s  of  Mercury  H  G. 
For  as  F  G  had  2p  degreesol  power  to  raife  G  H,  fo  the 
Pillar  A:  B  has  2  9  ounce  of  weight,  to  overcome  the  fur- 
face  EB.  And  as  the  furface  FG3  became  one  degree 
weaker,by  raifing  one  inch  of  the  Mercury  HG,  and  two 
degrees  weaker,  by  raifing  two  inches,  and  fo  forward,  till 
it  loft  all  its  PrefTure  5  fo  the  Pillar,  by  falling  down  one 
inch ,  lofeth  one  ounce  of  the  weight  5  by  falling  down 
two,  it  lofeth  two  ounce ,  and  fo  forward ,  till  by  falling 
down  from  A  to  C,  it  lofeth  all  its  Weight  and  PrefTure. 

But  here  occurreth  a  difficulty  5  for  if  the  furface  F  G5 
hath  loft  all  its  PrefTure,  byraifing  the  Mercury  from  G  to 
H  s  2nd  if  the  Pillar-  C  B>hath  loft  all  its  PrefTure,  by  fall- 
in?  down  from  A  to  C  $  it  follows,  that  when  a  Pillar  of 
a  Fluid,  and  a  (urface  of  a  Fluid  are  in  equal  termes ,  or 
brought  to  mequipondtum,  there  is  no  PrefTure  in  them  at 
all.'  Foranfwer,  confiderfirft,  that  in  all  counterpoifes, 
there  are  rtecefTarily  two  things  >  the  mvvens  and  the  mo* 
turn,  the  thing  that  moves  >  and  the  thing  that  is  moved. 
Secondly^  you  muft  confider  the  motum>  to  have  z  fondm 
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or  weight  in  it,and  the  movens  to  have  a  potentiayov  powerJ 
wherewith  it  moves  that  weight.     Thirdly,  that  as  the 
thing  that  moves,  hath  a  power  or  force  in  itfelf,  whereby 
it  moves,  fo  the  thing  that  is  moved  hath  a  power  or  force 
in  itrfelf, whereby  it  refifts  the  motion,Fourthly,that  fome- 
iimestherefiftance  of  the  thing  moved,  may  exceed  the 
power  of  the  movent ,  as  when  a  Quarrier  with  a  Leaver, 
endeavours  to  prize  up  a  ftone  too  heavy  for  him:  or  the 
power  of  the  movent ,  may  exceed  the  refiftanceof  the 
weight  5  or  both  may  be  of  equal  power.    Confider  fifth- 
ly, that  as  thtfondus  of  the  thing  moved,  begins  to  grow 
more  and  more,fo  the  power  of  the- movent  deaeafeth  pro- 
portionably  ;  not  abfolutely  ,  as  heat  \$  extinguished  in 
Water  by  the  cold  Air,  when  it  is  removed  from  the  Fire, 
but  refpettively.     For  example,  when  a  man  holds  a  bal* 
lance  in  his  hand,  with  fix  pound  in  the  one  fcale,  and  but 
one  pound  in  the  other ,  if  you  add  another  pound ,   the 
weight  grows  more,  and  the  power  and  force  of  the  oppo- 
fite  fcale  grows  lefs"  proportionably;  not  abfolmely, 'for it 
ftill  remains  fix  pound, but  refpecfively :  that's  to  fay ,  fix 
pound  islefsinrefpeftof  four,  than  in  refpeft  of  five;  or 
the  refiftanceof  fix  pound  is  lefs,  two  counterpoising  it^ 
than  being  counterpoifed  by  one.     When  a  third  is  added, 
the  weight  grows  yet  more,and  confequciuly  the  refiftance 
of  the  oppofice  fcale  becomes  yet  lefs,  till  by  adding  the 
itxth  and  laft  pound,  you  augment  and  encreafe  the  fond  as 
to  that  fame  degree  of  ftrength,  that  the  refiftanceof  the 
oppofice  fcale  is  of.     From  thefe  confiderations,   I  fay, 
the  furfaceof  Air  FG,  hath  not  loft  all  its  PrefTure  ab* 
folutely  ,  by  raifibg  the  Mercury  from  G  to  H ,  but  only 
refpe&ively9bzcmk  it  ftill  retains  2p  degrees  of  force  in  * 
itfelf,    l&y.rtfc(ftivtly9  becaufe  when  the  Mercury  is  > 
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raifed  ten  inches,  the  power  of  the  Air  which  is  of  2#de* 
grecs  of  force,  is  lefs  in  r efpe<ft  of  ten  ounce,  then  in  refp;e& 
of  five  5  or  the  power  of  251  degrees  of  force  is  lefs,  being 
counterpoifed  by  ten  ounce,  than  being  counterpoised  on- 
ly by  five.  And  when  it  is  raifed  20,  it  is  yet  lefs  in  this 
refpe& ,  than  in  refpeft  of  ten.  And  when  it  has  raifed 
the  Mercury  to  the  greateft  altitude  H ,  it  may  be  faid  to 
have  loft  all  its  PrefTure,  feing  it  is  not  able ,  by  vertue  of 
a  counterpoife,to  do  any  more.  Even  as  fix  pound  in  this 
fcale,  may  be  faid  to  have  loft  all  its  refiftance  and  weight, 
by  putting  in  the  other  fcale  ,  firft  one  pound ,  next  two 
pound ,  and  then  three  pound ,  till  the  laft  be  put  in,  at 
which  time  it  hath  no  more  refiftance.  Though  this  be, 
yet  it  ftill  remains  fix  pound.  Even  fo,  the  Air  F  G  ftill 
remains  of  the  fame  force  and  power ,  while  it  fufpends 
the  Mercury  G  H,  that  it  was  of  before.  Likewife,  the 
Pillar  A  B,  cannot  be  faid  to  have  loft  all  its  prefTure  abfo- 
lately,  by  falling  down  from  A  to  C,  but  only  repetitively, 
becaufethe  faid  Pillar  C  B ,  is  ftill  29  ounce  weight.  I 
fay  refpefitiwly,  becaufe  in  falling  down  ten  inches ,  or  in 
lofing  ten  ounce  ,  the  weight  that's  now  but  48,  is  lefs,  in 
refpe&  of  2p,  than  while  it  was  5  8<  It  is  yet  lefs5when  it 
hath  fallen  down  other  ten,  becaufe  being  now  but  38,  it 
muft  be  yet  lefs  in  refpeft  of  2p3  than  48.  And  when  it 
hath  fallen  down  to  C  20,  it  may  be  faid  to  have  loft  all  its 
weight,  becaufe  it  can  do  no  more,  having  repetitively  loft 
all  its  PrefTure. 

From  what  is  faid  ,  we  fee  a  clear  ground  to  diftinguifti 
in  Fluids  zpmdu*  and  a  potentid.  Secondly  ,  that  the  po- 
tentia  may  fometimes  exceed  the  pond11-*,  and  contrariwife 
the  povdus  may  exceed  thepotentia.  Thirdly  ,  that  ine- 
quality of  weight,  between  thz  pondus  and  the  pttcntia,  is 
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the  caufe  of  motion  of  Fluids.  Fourthly  ,  that  the  mo- 
tion never  ceafeth,  till  xhefondu*  and  the foUntia  become 
of  equal  force.  This  conclufion is  not  fo  univerfal  as  the 
reft,  becaufe  the  motion  may  fometimes  ceafe,  before  this 
be.  For  example ,  when  the  Air  is  pre  fling  Mercury  up 
chorowa  Tubfhorter  then  29  inches,  the  motion  ends 
before  there  be  a  perfe&counterpoife^  for  20  or  15  inches 
of  Mercury,  can  never  counterbalance  the  force  and  power 
of  the  Air,  In  fuch  a  cafe  then,  there  is  an  unequal  Pref- 
fure,  the  Air  prefliiig  the  Mercury  more,than  the  Mercury 
doth  the  Air, 


EX  PERI  ME  N  T  V  HI- 

Figure  12. 

TAketheVeffel  A  BCD,  and  fill  it  with  Water, 
as  high  as  H  I.  Take  next  a  Cylinder  of  ftone  FG, 
and  drowning  the  half  of  it  among  the  Water,  fufpend  it 
with  a  chord  to  the  beam  N  O,  with  a  ring  at  E.     Now 
in  this  cafe,  though  the  ftone  do  not  touch  the  bottom  df 
jhe  Vtifel,  yet  the  Water  becomes  heavier,  than  before, 
"FoTdilcoveringthetniereafon  of  this,  T  fuppofe -fiift,  the 
weight  of  the  Water,  before  the  (loneht  drowned,  to  be 
40  pound.    I  fuppofe  next,  that  after  the  (lone  is  drown- 
ed, the  faid  Water  to  weigh^o  pound.     And  laftly,  the 
ftone  to  weigh  60  pound.     I  fay  then,  the  Water  muft  be 
10  pound  heavier  thanbefore,becauie  it  fupports  10  pound 
of  the  jlcne.    'Tis  certain  the  beam  is  lefs  burdened  by J 
10  pound  than  before.     If  this  be,  thenfurely  the  Water 
muft  fuftain  it.    It  were  great  temerity  2nd  rafllnefs,  to 
averr  that  neither  the  Beam  >  mi  the  Water  fuftains  it, 
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which  is  really  to  (ay,  it  is  fuftained  by  nothing.  It  cannot 
be  faid  without  ignorance,  that  10  pound  of  theftme  is 
evaniflied,  and  turned  into  a  Chimera.  If  it  be  faid,  how 
can  fuch  a  Fluid  Body  as  Water,  be  able  to  fapport  any 
part  of  the  weight  of  the  flwe9  that  is  fuch  a  heavy  Body  ? 
I  anfwer,  there  is  here  no  difficulty,  for  if  the  imaginary 
furface  KL,  upon  which  the  10  pound  of  the  ftone  refts, 
be  able  to  Main  io  pound  of  Water  (I  fuppofe  the  (tone 
taken  away,  and  the  place  o{  it  filled  with  Waterj  then 
furely  it  muft  alfo  be  able  to  fuftain  io  pound  of  the  heavi- 
eft  metal  5  feing  ten  pound  of  Lead,  or  Gold,  or  Stone,  is 
no  heavier  than  i  o  pound  of  Water.  Iffome  fay,  this 
rather  feems  to  be  the  reafon,  why  the  Water  becomes 
heavier,  after  the  ftone  is  drowned,  becaufe  itpoffefTeth 
the  place  of  as  much  Water,  as  would  weigh  io  pound  % 
not  (as  was  faid)  becaufe  the  Water  fupports  io  pound 
of  it.  Therefore  it  maybe  judged,  and  thought,  that  if 
the  fpace  that  the  (lone  occupies,  were  filled  with  Air,  or 
fome  light  Body,  without  fenfible  weight,  the  Water 
would  become  heavier  than  before.  For  example,  if  in 
fteadofthey?<w,  there  were  placed  a  bladder  full  of  wind, 
within  the  Water,  and  tied  to  the  bottom  with  a  firing, 
that  the  furface  might  fwell  from  HI  to  A  B,  the  Wa- 
ter of  the  VefTel  would  become  as  much  heavier  than  be- 
fore, as  is  the  bulk  of  VVater,  equal  to  the  quantity  of  the 
bladder.  Therefore,  the  VVater  becomes  heavier,  not 
becaufe  it  fupports  any  part  of  the  ftone,  but  becaufe  the 
pone  occupies  as  much  room  and  fpace  5  as  would  contain 
io  pound  of  VVater:  for  by  this  means  the  drowned  ftone 
raifeth  the  Water  from  H  I  to  A  B  •,  and  fo  the  Cylinders 
AC,  and  B  D,  being  higher,  prefswith  greater  weight 
ijpon  the  bottom  C  D,  even  with  as  much  more  weight, 

as 
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as  if  the  fpace  that  the  (lone  occupies  were  filled  with 
Water. 

For  anfwer  to  this,  we  fhall  make  this  following  Expe- 
riment. Take  the  Veflel  M  P  V  X,  and  fill  it  with  Wa- 
ter to  Qjt.  Next3take  a  large  bladder  W  Y  full  of  wind, 
and  tying  the  neck  with  a  threed,  thruft  i%  below  the  Wa- 
ter, and  fatten  it  to  the  bottom,  with  a  firing,  to  the  Ring 
Z.  This  done,  the  Water  fwells,  and  rifes  from  QJl, 
to  M  P.  Now,  if  it  be  true,  that  the  Water  in  the  Vef- 
fel  becomes  heavier,  not  becaufe  it  fupports  10  pound 
weight  of  the  fl one,  but  becaufe  the  (lone  occupies  the 
room  of  10  pound  of  Water-,  then  it  ought  to  follow, 
that  after  the  bladder  is  tyed  below  the  Water,  thefaid 
Water  fhould  become  heavier,  than  before,  even  by  three 
pounds  for  I  fuppofe  a  bulk  of  Water,equal  to  the  bulk  of 
the  bladder,  to  weigh  as  much.  And  the  reafon  is,  becaufe 
(as  you  fay)the  quantity  of  the  bladderW  Y3makes  the  wa- 
ter (well  from  QR  to  M  P,  by  which  means  the  Pillars  of 
Water  M  V,and  P  X  becomes  higher,and  fo  prefTeth  with 
greaterweight  upon  the  bottom  V  X.  For  clearing  this 
difficulty,  Hay,  when  a  bladder  is  thus  below  the  VVa* 
ter,  tyed  to  the  bottom,  the  Water  becomes  not  three 
pound  heavier:  for  when  you  place  theVefTel  with  the 
VVaterand  bladder,  in  the  Scale  of  a  Ballance,  the  faid 
Water  weighs  no  more,  than  if  it  wanted  the  bladder: 
therefore  theyVater  becomes  not  heavier  becaufe  the 
/foggpoflefleththeroomof  iopound  of  Water.but  becaufe 
the  Water  fuftains  10  pound  of  the  done.  Nov/  the  reafon, 
why  the  bladder,  makes  not  the  water  heavier,  though  it 
raife  it  from  QJl  to  M  P,  is  this  5  becaufe  though  verily 
there  be  a  greater  Preffure  then  before,  even  upon  the 
bottom  of  the  Veffel,  yet  becaufe  moe  parts  are  not  added,  - 
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te  Experiment  of  the  Madder  ism  no  parpofe,  feecasife  it 
being  knit  to  the  bottom5pulls  up  the  VelTel,  withas great 
force,  as  the  growth  of  the  PrefiTure  beats  k  'down,,  ;a?nd  fo 
the  Bladder  cannot  make  the  Water  heavier.  Sot ,  if  fo 
be,  it  werepoflibk,  that  the  (Bladder  could  remaine  within 
rike  middle  of  the  Water,  without  being  knit  totbe  bot- 
tom, and  confequenriy  without  pulling  up  the  Veffirl ,  then 
forely  the  Pillars  -of  Water  MV,  andPX,  being  higher, 
would  prefs with greacet  weight fiponthe bottom,  and  fo 
makethe  Veffel ,  and -die  Water  weigh  more  in  the  bal* 
lance;  for  'tis  to  be  fappofed,  that  during  all  this  time,  this 
Veffel wkh  the  Water,  is  in  one  fcale ,  and  a  great  weight; 
of  ftone  or  lead ,  mthe  other.  So  would  the  Water  A 
BCD  become  heavier  likewife,  provided  thelpace and 
room,  tSmtzheftme  fills  among  the  Water,  remained  in- 
tire,  after  the  flone  ife  taken  away :  becaife  that  room  and 
empty  fpace  remaining,  would  keep  the  furface ,  as  high 
as  AB,  by  which  means,  cheiPillai^s  AC  andBD,  be* 
idg  higher,  would  prefs  with  greater  weight  upon  the  bot- 
tom, and  caufe  the  Water  weigh  mme  intheballance. 
Eaafwer,  though  by  fome  extraorainary  fomr,  the  bladder 
could  remain  below  the  water,  of  its  own  accord,  as  it  were, 
and  though  the  {pace  and  aioom,  by  that  fame/^jw,  which 
is  left  by  the  ftwe ,  were  keeped  empty ,  yet  fhall  they 
never  be  able  to  make  the  Water  heavier. ,  As  to  the  rea- 
fan,  that's  brought ,  Ianfwer ,  therifingand  fwelling  of 
thePiUars,  will  make  indeed  a  greater  Preflure  upon  the 
bottom  of  the  Veffel,but  becaufe  this  Preffure  may  be  pro- 
duced ,  and  generated  without  the  addition  of  new  parts, 
therefore,  it  can  never  make  the  Water  heavier :  for  if  this 
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were  true ,  then  it  would  follow,  that  the  more  a  body  is 
compreft,  it  fhould  be  the  heavier ,  which  is  contrary  to 
fenfe ,  and  experience.  This  PreiTure  is  like  unto  Bevfily 
that  cannot  weighinaballance,  though  the  thing hended 
do  weigh  j  as  a  Bow  that  weighs  fo  many  poinds  ,  butt  the 
Benfd  of  it  weighs  nothing  ••  Next,  will  any  man  think, 
that  a  Cub  of  Water  fix  foot  high,  and  fix  foot  thick  ,  will 
weigh  more  in  a  baUance,  then  it  did,  alter  it  is  turned  into 
a  long  fquare  Pillar  2 1 6  inches  high  <  I  grant,there  is  near 
60  times  a  greater  PrefTure ,  upon  the  bottom  of  the  Vef- 
fel,yet  becaufe  this  PreiTure  is  generated,without  the  addi- 
tion of  new  parts ,  it  cannot  make  the  Water  heavier. 
Moreover,  it  is  mechanically  poflible  to  keep  the  Water 
STV  X,  under  that  fame  degree  of  PreiTure  it  hath, 
though  the  reft  above  were  taken  away  :  if  this  be,  then  it 
ought  to  be  as  heavy,  as  the  whole,  feing  it  ftill  PrefTes  the 
bottom,  with  that  fame  degree  of  PrefTure,  it  had  from 
the  whole :  but  what  is  more  abfurd,  than  to  fay,  one  part 
ofVVater,isasheavy,as  the  whole?  r.  g.  a  pint  as  heavy 
as  a  gallon.  If  it  be  faid,  the  PrefTure,  and  the  weight,  are 
but  one  thing,  at  leaft  effectively,  which  is  fuificient  to  the 
purpofe  in  hand ,  as  is  clear  from  the  Theorem  23.  I  an- 
iwer ,  they  are  but  one  thing  indeed  ,  in  order  to  the  BaU 
lance  o\ ^  Naturt ',but  they  are  neither  formally, nor  effectively 
the  fame  thing  in  order  to  the  Libra  ox  Artificial  BaUance , 
whereof  we  are  now  treating.  I  fhall  conclude  with  this  $ 
while  the  Veflel  with  the  VVater,  is  thus  placed  in  the 
Scale  of  the  Ballance,  and  in  equilibrio,  with  the  oppofite 
Scale,  cut  the  firing  that  tyes  the  bladder  to  the  bottom, 
and  when  it  comes  above,  you  will  find  the  Water,  juft 
of  the  fame  weight  it  was  of.*  for  though  the  furface  M  P, 
by  taking  out  thebiadder,  fettle  down  to  QR;  yet  there> 
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no  alteration  made  in  the  weight;  From  this  I  gather, 
that  if  the  fwelling  of  the  Water  fhould  make  it  heavier, 
then  the  fubfiding  and  falling  down.of  it  ,  ought  to  make 
it  lighter. 

From  theft  Experiments  we  gather  fifft, that  in  VVater 

jhere  is  a  PreflureT  becaufe  itfuftains  i  o  pound  of  th^JFone 
F'G.  Secondly,  that  whatever  heavy  body  is  weighed 
in  Water,  it  lofeth  juft  as  much  of  its  weight/  as  the  bulk 

_of  Waterwiighs,  it  puts  out  of  its  place.     This  is  evi-* 

"dent,  becaufe  the  [lone  is  10  pound  lighter  in  Water; 
than  in  the  Air,  becaufe  the  Water  that  would  fill  the 
room  of  the  (tone^  is  juft  of  that  weight.  We  fee  third- 
ly, that  the  Prefjure  of  VVater,  and  the  ^atur^l_wejghi 
of  iu  are  two  things  really  diftinfl  *  "becaufe  the  Preffwe 
may  be*augmented,  without  anylncrement  of  the  natural 
wight.  V  Veiee  fourthly,  that  the  Pre([ure7  or  Bcnfiloi 
a  Fluid;  cannot  affeft  the  Scale  of  aBallance.butonly  the 
natural 'weight.    We  fee  fifthly,  that  a  body  naturally 

jlavier,_than  Water,  weighs  in  Water  ^  becaufe  the  flone 
PG;".  makes  the  Water  about  it,  10  pound  heavier.  _If  it 
be  inquireH^vvHetlieFbodies,  that  are  naturally  lighter,  will 
weigh  in  Water  1 1  anfwer,if  they  be  of  any  fenfible  weight, 
they  weigh,  as  well  as  the  other.  For  this  caufe,  I  except 
Air.  For  though  they  were  never  fo  light,  in  reipeft  of 
Water,  yet  if  they  have  any  confiderable  gravity  with 
them,  they  will  make  the  Water  heavier,  they  are  among. 
Put  the  cafe  the  Body  were  a  Cube  of  Timber  of  fix 
inches,weighing  fix  teen  outKesTand^thataTCube  of  Water 
of  that  quantity,  weighed  112  ounces.  Here's  a  great  ine- 
quality ,between  their  natural  weights  :  yet  if  that  piece  of 
Timber,  were  made  toexift  in  the  middle  of  JWater,  as 
the  Bladder  dotTTnTwould  make  it  1 6  ounces  heavier, 
-~    -     " ; ""    " TEe 
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The  reafon  is  thisjthele  1 6  ounces-are  either  fuppdrted  by  a 
furf  ace  of  Water,or  they  fuppoi  t  themfel  ves.This  laft  is  im- 
poflibte.  If  the  Water fupport  theiibthen  muft  iheyjnake 
the  fa  id  V  Vater  I 6  ounces  heavier.  Note,  that  though 
a  Body  naturallylighter  then  VVater,  as  Cork,  may  be 
faid  to  weigh  in  Water,  that's  to  fay,  to  make  it  heavier 
in  which  fenfe  VVater  weighs  in  Watery  becaufe  if  you 
add  a  pint  to  a  gallon,  iTmakes  it  heavier  •  yet  if  you  take 
a  piece  oiccrk,  and  knit  it  to  the  Scale  of  a  Ballance,  by  a 
threed,  the  Cork  hanging  among  the  VVater,  the  Scale 
hanging  above  in  the  Air,  it  will  not  weigh  in  Water  5  be- 
caufe in  this  fenfe„  no  Body  weighs  in  Water,  but  that 
which  is  naturallY^eavier  then  VVater,as  Leadlor  StoneJ 
In  this  fenfeT  VVater  doth  not  weigh  in  Wafer,  as  will  be 
feenin  the  17  Experiment.- 


EXPERIMENT  I X- 

Figure  13. 

'akeaGlafs-pipe  70  inches  long  or  there- about,and  of 
any  widenels,  having  the  upper  end  H,  hermetically 
fealed,  the  lower  end  C  compleatly  open,  and  fill  it  with 
Mercury,  and  caufe  a  Diver  carry  it  down  to  the  ground 
ofthefea  M  N,  where  I  fuppofe  is  ftanding  theVeffel 
ABDE  with  ftagnant  Mercury,  and  drown  the  end 
below  the  furface  AB.  This  being  done,  the  Mercury 
falls  from  the  upper  end  H,  to  the  point  G,  and  there 
halts  5  the  fpace  H  G  being  empty.  For  underftanding 
this  Experiment,  I  (hall  propofe  feveral  queftions,  andan- 
fwerethem.  Firft,  what's  the  reafon,  why  the  Mercury 
fubfides,  and  finks  down  from  HtaG?  1  anfwer,  as  for- 
merly 
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raeriy  ia  thelike  cafes  ,  inequality  of  weight  between  the 
Fondas  of  the  impending  ggick-fifocr,  and  the  ?otentU  of 
the  furface,  of  the  flagrant  guitk-ftlver  D  CE#  For 
while  the  Tub  is  compleatly  lull  ,,  the  weight  is  fo  great, 
that  the  furface  D  C  E,  is  not  able  to  fuftain  it ,  therefore 
it  muft  fall  down  ,;  jeing  motion  neceflarily  followesja 
jFigjds^ujpop  inequality  of  weighty  It  may  be  inquired  fe- 
con3ly7why  it  halts  at  G,  5$  inches  from  A  B  ,  and 
comes  no  further  down?  Ianfwerit  halts  at  G,  becaufe 
when  it  hath  fallen  down  to  that  point,there  happens  equa- 
lity of  weight,  between  the  fufpended  Pillar,  and  the  fore- 
said furface :  for  whatever  weight  the  faid  Pillar  is  of,  the 
furface  on  which  it  refts,  is  of  the  fame.  In  a  word,  the 
Pondtts  ohhtonz,  and  the  PoteatUof  the  other  are  now 
equal.  For  underftanding  this,  confider  according  to  the 
25  Theorem,  that  the  weight  of  the  Element  ol  Air,  up- 
on the  furfaces  of  waters,  is  equivalent  to  the  burden  of  34 
foot  of  water ,  therefore  thefirft  and  vifible  furface  of  this 
Water  L  I K ,  is  really  as  much-  preft,  with  the  burden  of 
the  Atmoffhere  >  as  if  it  had  34  foot  of  Water  upon  it. 
Confider  next,  that  between  the  faid  furface,  and  the  ground 
MN,  are  34  foot  of  Water  indeed.  Confider  thirdly, 
that  a  Pillar  of  Water  34  foot  high,  is  exadlyof  the 
fame  weight,  with  a  Pillar  of  Mercury  2p  inches  high- 
for  if  Water  be  14  times  lighter  than  Mercury,  then  they 
cannot  be  of  equal  weight,  unlefs  the  one  be  14  times 
higher  than  the  other.  Now,fuppofing  the  weight  of  the 
Air  upon  the  furface  L  I  K,  to  be  equivalent  to  34  foot 
of  Water,  or  ( which  is  the  fame  thing  )  to  7.9  inches  of 
Mercury,  the  furface  of  the  ftagnant  Mercury  AB,  muft 
be  as  much  burdened  with  the  incumbing  Water,  and  the 
Air  together,  as  if  it  had  really  refting  upon  it,  a  Pillar  of 

Mercury 
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Mercury  5?  inches  high.  If  this  be ,  then  it  follows  by 
nccef&rjr,  that  there  mud  be  an  equality  of  weight,  be- 
tween the  fon&mtii the  Mercury  in  the  Tub,  and  the 
ftf-nAxuoi  thefmface  DC  E  •,  Or  (which  is  all  one  thing) 
diatribe  part  C,  on  which  the  Pillar  refts,  is  no  more  Wi- 
dened, than  the  part  D  or E#  For  if  3  4  foot  of  Water, 
and  34  foot  of  VVater ,  be  equivalent  for  weight,  to  58 
inches  of  Mercury,  then  mufl:  the  part  D  and  E ,  be  as 
much  burdened  with  fflfe  faid  weight ,  asthe  part  C  is  bur- 
dened with  the  Pillar  within  the  Tiib  ,  feing  both  are  of 
the  fame  'height:  therefore  t)he  power,  and  force  of  the 
imaginary  furf ace  of  tfie  ftagnant  Mercury  D  C  E,  is  of  the 
fame  ftrength,  with  -the  weight  of  the  Pillar  <}  F  B#  And 
this  lets  us  fee  the  r-eafon,  why  the  whole  70  inches  cannot 
be  fulpended -,for  ff  tire  outward  PreiTurc  that's  upon  A  13, 
be  but  equivalent  to  die  PrefTure  of  58,  k  can  never  make 
die  furface  D  C  E  able  to  fupiport  70. 

To'mate  it -evident  (If  any  doubt)  that  the  Mercury  \ 
is  fuipendedby  the  weighrdf  the  Water ,  and  the  weight  J  ^-* 

6i  the  Air  fuperadded,  tet  a  Diver  bring  up  this  Engine  to  L  -^zT^^ 
the  top  of  the  Water,  and  he  will  find  the  one  half  to  \  ^*~  j! 

have  fallen  down,  namely  from  G  to  F,  the  other  half/ 
FB  remaining..  And  if  it  were  poffible  ,  to  convey  this 
Experiment  to  the  top  of  the  Air,  the  Bearer  would  fee, 
the  remaining  half  to  fall  down  Kkewife,  and  become  level 
with  ABt  for  where  no  Preffare  of  Air  is ,  there  can  be 
no  Mercury  fufeended.  This  falling  down,  is  not  all  at- 
once ,  but  by  degrees ,  and  keeps  a  proportion  with  the 
Preffure  of  the  Air ,  that  grows  lefs  and  lefs ,  from  the 
ground  to  the  top. 

From  this  Experiment  we  fee  firft,  the  great  Preffure 
and  weighty  the  Elements  of  Air  and  Water  are  under, 

fcing 
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feing  this  Water,  that's  but -3 4^00 1  dcep,fuftains  the  Mer- 
cury between  G  and  F,  29  inches ,  as  much  between  F 
and  Eyeing  kept  up  by  the  Preffure  of  the  Air.     We  fee 
fecondly  .that  this  Preflure  is  according  to  Arithmetical 
Frorrefsion,  as  1,1,  3,  4,  ?.  becaufe  in  going  dowrTthe 
5rft,i4  inches,  theMercury  rifes  one  inch-, in  going  down  the 
fecond  14  inches ,  it  rifes  two-  in  going  down  the  third 
14  inches ,  it  rifes  three  >  and  fo  forward.    We  fee  third- 
ly,thojigh  a  Water  were  100  fathom  deep,  yea  iooo,yet 
the  Preffure  ,o£  the  Air  above  is  found-at  the  bottom  : 
fpr  fuppofing  this  Experiment  were  100  fathom  deep,  yet 
would  the  Air  from  above  have  influence  upon  it ,  to  fu- 
ftain  fo  many  inches  of  the  Mercurial  Cylinder.    A  Diver 
then,  16  or  1 5  fathom  under  the  VVater,muft  be  burden- 
ed with  the  weight  of  the  Air ,  as  well  as  with  the  weight 
of  the  Water,  fo  muft  the  Fifties,  though  never  fo  deep. 
We  fee  fourthly ,  that  the  parts  of  a  Fluid  cannot  ceafe 
from  motion  ,    fo   long  as  there  is  an  inequality  of 
weight  between  the  fondus  and  the  potentia.     This  is 
clear  from  th^  falling  down  of  the  Mercury  from  H  to 
G.     And  affoon  as  equality  of  weight  happens,  the  moti- 
on ends.    This  is  clear  from  the  Mercurie's  halting  at  Gm 
Fifthly,  that  in  Mercury,  as  well  as  in  Water,  or  Air, 
furfacesmay  be  diftinguiflhed,  and  that  thefe  furfaces,  are 
endowed  with  a  PotehtU  or  power,  begotten  in  them  by 
fuperior  and  extrinfick  weight.     This  is  clear  from  the 
imaginary  furface  D  C  E,  that's  made  powerful  to  fupport 
5  8  inches  of  Mercury  in  the  Tub ,  and  that  by  the  weight 
and  Preffure  of  the  Air  refting  upon  AB.     Sixthly,  that, 
as  two  Fluids  differ  in  jpecifick  and  natural  weight,  fo  they 
differ  in  altitude ,  when  they  counterpoife  one  another. 
This  is  clear  from  the  difproportion  that's  between  the  al- 
titude 
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titude  ofthe  Mercury  fufpended ,  and  the  height  of  the 
Water,  and  Air  fufpending,  G  F  then  is  29  inches,  anfl 
thedeepnefs  oi  the  Water  from  K  to  N  is  34  foot,becaufe' 
Water  isjiaturally  14  times  lighter  than  Mercqry.  F  $  is 
likewTe'ipTnches,  and  the  hight  ofthe  Air,  that  refts 
upon  the  furface  of  Water  is  fix  or  feven  thoufand  fathom 
high-,  becaufe  Air  is  iaooo  times  naturally  lighter  than 
MercmyTSeventhly,  that  Fluid  Bodies  cOunterpoife  one 
another,  not  according  to  their  thicknefs  and  breadth  ,  but 
only  according  to  their  altitude.     This  is  evident  5  for 
though  this  Tub  were  never  fo  wide  or  narrow,  yet  the  al- 
titude of  the  Mercury  is  unchangeable,    Hence  it  is,  that 
the  tbickefl  Pillar  of  Water  in  the  Ocean,  is  notable 
to  fufpend  more  Mercury,  than  the  flender  eft ,  I  mean  as  to 
altitude.     And  hence  it  is,  that  the  fmalleft  Cylinder  of 
Mercury,  no  thicker  than  a  filk  threed,  is  able  to  coun- 
terpoife  a  Pillar  of  Water,  ot  any  thicknefs  whatfoever. 
We  may  conclude  laftly,  that  when  a  Diver  is  20  fathom 
undenthejyater^  he  is  under  armuch  burden,  as  if  he  were 
under  14  or  15  foot  of  Quick- filver.    Suppofea  man  lying 
on  his  belly,  within  a  large  Veffel,  and  14  or  15  foot  of 
Mercury  poured  in  upon  him,  furely  it  may  be  thought, 
that  fuch  a  burden  were  infupportable.     But  put  the  cafe, 
the  Diver  were  down  40  fathom,   then  muft  the  burden 
be  doubled.     This  follows,  becaufe  if  a  Pillar  of  Water 
34  foot  high,  with  the  weight  ofthe  Air  fuperadded,  be 
as  heavy,  as  58  inches  of  Mercury,  then  furely  a  Pillar  20 
fathom  high,  or  100  foot,  muft  be  as  heavy  as  170  inches, 
which  is  more  than  14  foot. 

»  L  EXPfi- 
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EX  PE  RIME  NT     X 

Figure  14, 

Gainft  the  former  Experiment ,  there  occurres  fome 
difficulties,  which  muft  be  anfwered.     As  firft,  if  it 
be  the  Preffure  of  the  Water,  that  fuftains  the  Mercury  in 
the  Tub  (fee  the  .1.3.  Figure)  then  the  weight  of  the  faid 
Mercury  ought  not  to  be  found,  while  the  Tub  is  poifed 
between  a  mans  Fingers.,    But  fo  it  is,  that  when  a  Diver 
grips  the  Tub  about  the  middle,  and  raifes  it  a  little  from 
the  bottom  of  the  Veffel,  he  not  only  finds  the  weight  of 
the  Tub  it  felf,  but  the  weight  alfo  of  the  5  8  inches  of 
Mercury  that's  within  it.     But  this  ought  not  to  be, if  the 
faid  Mercury,  befuftainedby  the  outward  Water.    In  a 
word,  it  ought  not  to  be  found,  becaufe  the  faid  Pillar  of 
Mercury,  as  really  {lands,  and  refts  upon  the  imaginary  fur- 
face  D  C  E ,  as  a  Cylinder  of  Brafs  or  Stone,  refts  upon  a 
plain  Table  of  Timber  or  Stone.     If  then,  trbe  fupport- 
ed  by  the  faid  furface,  why  ought  I  to  find  the  weight  of 
it ,  when  I  lift  up  the  Pipe  a  little  from  the  bottom  of  the 
VefTel  ?     For  clearing  this  difficulty,  confider,  that  when 
the  Mercury  falls  down  from  H  toG,  it -leaves -a  fort  of 
vacuity  behind  it,  wherein  there  is  neither  Air  nor  Water.. 
Confider  fecondly ,  that  for  this  caufe  5  there  happens  an 
unequal  Preffure  5  the  top  of  the  Tub  without3  being  bur- 
dened with  the  Pillar  of  Water  I  H  ,  which  actually 
j>reffeth  it  down ,  and  nothing  within  between  G  and  H, 
that  may  counterballance  that  downward  Preffure.    Thcfe 
things  being  confidered,  I  anfwer  to  the  difficulty  and  fay, 
it  is  not  the  weight  of  the  fufpended  Mercury  that  I  find, 
but  the  weight  of  the  Pillar  of  Water  EH,  that  refts  up- 
on 
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on  the  top  of  the  Tub/  If  it  be  faid,  the  Prefftfreof  * 
Fluid  is  injenfthle^nd  cannot  be  found.  I  anfwer,it's  true, 
when  the  Preffure  is  equal  and  umtorm ,  but  not  when  the 
Preffure  is  unequal,  as  here.  It  it  be  asked,  how  comes 
it  to  pafs,  that  the  Pillar  of  Water  IH,  is  exa&ly  the 
weight  of  the  58  inches  of  Mercury*  I  anfwer,  befides 
the  faid  Pillar,  there  is  another  of  Air,  that  refts  upon  the 
top  of  it,  which  two  together  are  exa&ly  the  weight  of  the 
fufpended  Mercury  5  IH  being  of  the  fame  weight  with 
the  Mercury  G  F,  and  the  forefaid  Pillar  of  Air,  being  of 
the  fame  weight  with  the  Mercury  F  B#  To  make  it  more 
evident,  remember  that  one  inch  of  Mercury,  is  exa&ly 
the  weight  of  14  inches  of  Water  5  and  that  one  inch  of 
Mercury,  is  of  the  fame  weight  with  14O00  inches  of  Air. 
If  this  be,  then  muft  the  Pillar  of  Water  IH,  that's  34 
foot  high,  and  of  the  fame  thicknefs  with  the  2  £  inches  of 
Mercury  G  F,  be  of  the  fame  weight  with  it,  feingjy^ 
inches  are  to  be  found  14  times  in  34  foot,  ForlEelame 
reafon,  is  the  Pillar  of  Air,  namely  SI>  that  refts  upon 
the  top  of  the  Pillar  of  Water  I H,  of  the  fame  weight 
with  the  20  inches  of  Mercury  F  B.  For  after  a  juft  rec- 
koning, you  will  find,  that  2p  inches  will  be  found  1400a 
times  in  the  Pillar  of  Air,  that  refts  upon  the  Pillar  I  H# 
Or  in  a  word,  the"  hight  of  the  Air  is  14000  times,  2 g 
inches,^ 

But  here  occurrs  another  difficulty*  Let  us  fuppofe  there 
were  a  Tub  fix  .foot  high ,  one  inch  wide ,  having  the  fides, 
3  inches  thick.  Imagine  likewife  the  faid  Tub  to  be  un- 
der the  water  34  foot,  with  5  8  inches  of  Mercury  in  it,  as 
is  reprefented  in  this  14  Figure.  This  being  fuppo fed, 
the  Pillar  of  Water  EAFCGD,  muft  be  far  heavier, 
than  the  5  8  inches  of  Mercury  H  B#    Thereafon  is  clear, 

L  2  beeaufe 
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becaufe  thefaid  Pillar ,  is  not  only  34  foot  high ,  but  as 
thick,  as  the  Diameter  of  the  Tub ,  whofe  fides  are  three 
inches  thick.  Ianfwer,  the  whole  weight  of  that  Water 
EAFCGD  is  nodound,  while  a  man  poifes  the  Tub 
between  ks  fingers>  but  only  the  weight  of  the  part  G  A% 
which  is  exa&ly the  weight  oFtKeMercury  H  B. ..  But 
^ereoo:^rrsthegfea^que^tion)15imeiy,■  why  I  find  only 
the  weightof  the  Water  G  A,  and  nothing  of  the  weight 
ot  the  Water,  C  E,  orDF?  I  anfwer,  I  cannot  find  the 
PrefTure  of  the  Water  CE3  becaufe  it  &  counterpoifed 
with  the  upward  PrefTure  of  the  Water  IK.  And  for  the 
fame  reafon,  Icannct  find  the  weightof  the  Water  D  F, 
becaufe  it  is  counterpoifed  by  LM^  but  becaufe  there  is- 
nothing  between  H  and  A,  to  counterpoife  the  downward 
PrefTure  of  the  Water  GA,  therefore  I  find  that.  IF  it 
be  obje&ed,  that  the  Water  I K,  cannot  counterpoife  the 
Water  C  E ,  becaufe  the  one  is  farder  down  than  the 
other,  and  confequently  under  a  greater  PrefTure,  than  the 
other.  Ianfwer,  though  I  K  beftronger  than  C  E,  yet 
a  compenfation  is  made  by  the  weight  of  the  Tub.  For 
underftanding  this,let  us  fuppofe  the  Water  C  E,and  D  F, 
toprefs  downward  with  the  weightof  fix  pound,  and  the 
Water  K  I,  and  LM,  toprefs  upward  with  the  weight 
often  pound,  there  being  four  pound  indifference.  Sup* 
pofe  next,  the  Tub  to  weigh  in  the  Air  ten  pound,  and 
in  the  Water  only  fix  pound.  If  this  be,  then  according 
to  the  eighth  Experiment,  and  eighteenth  Theorem,  four 
pound  weight  of  the  Tub  muft  reft  upon  the  furface  IX, 
And  if  this  be ,  then  muft  the  Water  I  K>  and  LM>  be 
four  pound  weaker  with  the  Tub,  than  without  it,  and 
*iuft  only  have  fix  pound  of  upward  PrefTure. 

From 
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From  theft  Experiments  we  conclude  firft,  the  truth  of 
the  tenth  Theorem,  namely  that  the  weight  of  a  Fluid  is 
only  found  by  fenfe,  when  the  Preflure  is  not  uniform  and 
equal     This  is  evident  from  our  finding  the  weight  ot  the 
Pillar'of  Water  I  H,  as  in  the  rj  Figure.     We  conclude 
fecondly,  that  in  all  Fluids,  there  is ;a ijondus  and  a  Men. 
tia ,  as  is  clear  from  the  fondus  of  Water  EAFC  G  D, 
that  prefleth  down  the  Tub,  and  the \Potenua :  of  the  Wa- 
ter IKLM,  that  pteffeth  up  the  fame  Tub.     We  fee 
thirdly    that  there  cannot  be  two  furfaces  of  Water  dif- 
fering in  altitude,  but  they  muft  differ  in  degrees  of  Pref- 
furefbecaufethefurfaceEAF,  is  weaker,  than  the  fur-  . 
face  I L,  that  being  higher  than  this.     We  fee  fourthly, 
that  two  furfaces  differing  in  ftrength,  may  be  made  equal 
by  fome  Body  or  other  interveening  j  becaufe,though  I L 
be  ftronger  than  E  A  F,  yet  feing  it  fupports  four  pound  of 
the  Tub,  it  prefleth  up  with  no  more  force,  than  E  A  F , 
prefleth  down  with.  We  fee  fifthly ,that  a  Body  fufpended 
in  a  Fluid,  as  in  Air,or  in  Water,  may  have  one  part  of  ic 
preft  equally  with  that  Fluid,  and  another  part  unequally  : 
this  is  evident,  becaufe  the  parts  E  and  F,  are  equally 
preft  with  the  Pillars  CE,  and  DF,  feing  this  Pref- 
fure  is  counterpoifed  with  the  PreiTure  of  Water,   IK, 
andLM.  But  the  middle  part  of  the  Tub  A,  isunequal- 
ly  preft,  feing  it  is  pieft  downward, with  the  V Vater  G  A, 
but  not  preft  upward  with  the  Mercury  B  H.     We  fee 
fixthly,  that  whatever  be  the  thicknefs  of  a  Pillar  of  a 
Fluid  j' yet  no  more  of  its  weight  is  found,  or  isfenfible, 
than  the  pait,  which  prefleth  unequally:   for   though 
EAFCGD,  be  a  Pillar  fix  or  feven  inches  thick,  yet 
no  more  of  the  PreiTure  is  fenfible  ,  than  what  comes  from 
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GA,  VVe  fee  feventhly ,  that  a  Body  equally  preft 
with  a  Fluid,  weighs  lefs,  but  a  Body  unequally  preft, 
weighs  none  at  all.  This  is  clear  in  many  particulars  •  for 
a  Stone  weighed  in  VVater,  lofeth  not  all  the  weight,  but 
a  pai  t,  becaufe  it  is  equally  prefTed.  But  a  Body  unequally 
preft,  as  is  the  Mercury  H  B,  hath  no  weight  at  all,  as 
it  now  ftands.  For  underftanding  this,  you  muft  confi- 
der,  that  the  whole  weight  of  it  refts  upon  the  furface  of 
VVater  I  L#  Therefore  though  it  could  be  weighed  by  a 
firing,  pafling  from  the  top  H,  to  a  Ballance  exifting  in 
the  Air  5  yet  the  faid  Ballance  would  find  none  of  its 
weight,  feing  it  is  wholly  fufpended  by  the  Water; 
but  a  Stone  fo  weighed,  is  only  fufpended  in  part ,  by  the 
Water. 


EXPERT  ME NT    XL 
Figure  i-jr. 

AM  Z  C  is  a  Water  1 5  foot  deep.  A  B  a  Glafs-  tub 
14  inches  long,and  full  of  Mercury.  B  C  a  Pillar 
of  Water  13  foot,  10  inches  high,  thorow  whofe  middle 
goes  a  firing  to  the  fcale  of  the  Ballance  K,  exifting  in 
the  Air.  D  E  is  a  Tub  full  of  Mercury  2  8  inches  long, 
with  a  Pillar  of  Water  above  it  EF,  12  foot  and  eight 
inches.  G  H  a  Tub  42  inches  long,with  a  Pillar  of  Wa- 
ter above  it  HI,  11  foot  and  fix  inches  high.  And  laft- 
ly,  A  D  G  S  M  an  imaginary  furface,  1 5  foot  deep.  This 
JExperiment  is  broughxhjther,  to  demonftrate  that  a  heavy 
Body^elghsis  much  in  Watery  in  Aif,jvhichjs  point- 
Blank  to  the common r^eivedj^nion^a nJ  Kffiudiveof 
the  18  Theorem^  To  evince  this,  Imuftluppofe  theT^T 
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inches  of  Mercury  in  the  Tub  A  B  to  weigh  14  ounce- 
and  the  28  inches  of  Mercury  D  E  ,  to  weigh  28  ounce \ 
the  42  inches  GH  to  weigh  (I  mean  in  the  Air)  42  ounce. 
Now  I  fay  ,  to  make  a  juft  cquifondium  between  the  two 
Scales  K  and  L,  there  muft  be  14  ounce  put  into  the 
Scale  L.  If  after  this  manner  you  weigh  the  Tub  and 
Merary  D  E ,  28  ounces  will  be  required  in  theScale  L, 
and  42 ,  if  you  weigh  the  Tub  and  Mercury  G  H;  For 
proving  this  Dodrine5I  muft  appeal  to  Experience,  which 
will  not  fail  in  this.  If  you  reply,  and  fay,  upon  fuppofi- 
tion  the  Tub  and  Mercury  G  H,were  a  folid  piece  of  brafs, 
or  iron  thus  fufpended  in  the  Water,  ought  it  not  to  weigh 
lefs  here  than  in  the  Air, even  as  much  lefs,  as  is  the  weight 
of  the  quantity  of  Water, it  puts  out  of  its  place:  why 
then  fhould  not  the  Pipe  H  G,  with  the  Mercury  in  it,  do 
the  fame,  feing  there  is  no  apparent  difference  between 
them,astothis? 

But  to  leave  this,  which  will  appear  afterwards,  and  to 
let  the  Reader  fee  the  truth  of  the  18  Theorem,  laffirm, 
'tis  not  the  weight  of  the  1 4  ounces  of  Mercury  AB,  that 
burdens  the  fcale  of  the~Ballance  K,and  that  makes  a  coun- 
terpoife  with  the  14  ounces  of  Stone,  or  Lead,  thats  in  the 
fcale  L.  What  then  is  it,  you  fay  t  I  anfwer,  'tis  14 
^ounces  of  the  Pillar  of  Water  BC  that  does  this.  Nei- 
ther doth  the  weight  of  the  28  ounces  of  Mercury  D  E 
burden  the  Ballance, but  only  28  ouncesof  the  Water  EF# 
Neither  doth  the  Ballance  fupport  the  weight  of  the  42 
ounces  of  Mercury  G  H,  but  it  is  only  burdened  with  42 
ounces  of  the  Water  H  I,  The  reafon  is  moft  evident, 
becaufe  according  to  the  Principles  of  the  Hydroftaticks 
already  laid  down,  the  Cylinder  of  Mercury  ■  A  B,  within 
thejub  A  JS?  teft71mmediatly~upon  the Jma^ji^rYTu^ 

face 
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face  of  the  Water  A  D G  >  and  therefore  cannot  bur  - 
^errnJeTcaTe  in  any  wrte^TThe  fame  is  true  of  the 
-Other  two  Cylinders  oi  Mercury.     But  in  this  I  find  fraall 
difficulty.     The  greater  is,  how  to  make  it  out,  that  the 
fcale  K,  fupports  14  ounces  of  the  Water  B  C,and  28  of 
the  Water  EF,  and  42  of  the  Water  HI.     To  make 
this  feem  probable,  confiderfii  ft,  as  was  noted,   that  this 
Water  is  15  foot  deep,  and  confequently  the  Pilar  of 
VVater  BC,  13  foot  10  inches.      the  VVater  EF  12 
-  foot  eight  inches.     And  H 1 ,  1 1  foot  and  a  half.     Con* 
fider  fecondly5though  this  be  true,  yet  we  mutt  count  the 
Pillar  of  VVater  Z  M  49  foot  h  gh^  The  reafon  is  evu 
dent,  becaufe  the  Preflure  of  the  Ajr^-Upon  the  furface  of 
jfl  Warm  raccordinFtojhe  2 y  Theorem)  is  equivalent 
to  34  foot  of  Wl£gL:  this  then  being  added  to  15,  makes 
^,  andbjTtEisTeckoning  the  Water  B  C  is  47  foot  ten 
inches :  the  Water  E  F  46  foot  eight  inches :    And  laft- 
Iy,the  Water  H I  45  foot  fix  inches.     Thirdly,  for  eafie 
counting ,  I  muft  fuppofe  the  whole  Cylinder  ZM  to 
weigh  42  ounces,  every  14  inches  one  ounce:  and  con- 
fequently the  Water  B  C  to  weigh  41  ounces  •,  the  Wa- 
ter E  F  to  weigh  40  ounces  5  the  Water  H  I  39  ounces, 
/Note,  that  in  Phjfical  demonftrations ,  'tis  not  needful  to 
-Jf  iufe  Mathematical'  ftri&n'efs  in  counting  5  and  fo  leaving 
C,out  fra&ions  5  we  (hall  onely  ufe  round  numbers,    Confi- 
der  fourthly,  that  in  all  Fluids ,  as  hath  been  frequently 
marked,  there  is  tfmdm  and  potentia,  the  Water  B  C  be- 
in<*  the  $ondus&x\d  the  Mercury  A  B  the  potentia,the  one 
ftriving  to  prefs  down  the  Tub ,  the  other  ftriving  to  prefs 
it  up.     Confider  fifthly,   that  by  how  much  the  more  a 
Body  fufpended  in  a  Fluid  is  prefied  up ,  by  fo  much  the 
lefs  the  weight  that  prefleth  it  down  is  fo,:nd:  and  con- 
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trariwife,by  how  much  the  lefs  it  is  prefled  up,  by  fa  much 
the  more  the  Preffure  above  is  found.  Confider  fixthly, 
the  lefs  thatafurfaceof  Water  is  burdened,  the  mare  able 
it  is  to  counterballance  theoppofite  Preffure,  and  the  more 
it  is  burdened,it  is  the  lefs  able.  Confider  feventhly,  that 
the  Merely  A  B,  ( which  is  evident  in  all  Fluids )  not 
only  preffeth  downward ,  and  burdens  the  furface  A  D  G, 
but  alfo  prefleth  upward,  and  therefore  a&ually  endeavours 
to  thruft  up  the  Tub  5  and  fo  it  is,  that  the  Tub  is  prefled 
between  two ,  namely  between  the  Water  C  B,  and  the 
Mercury  within  it. 

Now  from  thefeconfiderationslfay,  thefcale  KTmufl: 
fupport3and  bear  up  i40uaceof  the  Water  B  C :  for  feing 
the  Mercury  is  fupported  by  the  iuriace  of'VVater  on 
which  it  refts ,  it  cannot  by  any  means  burden  theballance 
with  its  weight  5  and  feing  it  a&ually  preffeth  up  the 
Tub ,  ( according  to  the  feventh  consideration  )  it  muft  fa 
much  the  mare  counterpoife  (according  to  thefixth)  the 
oppofite  Preffure  of  theVVater  BC,  and  confequently 
diminijli  the  weight  of  it ;  fo  that  the  Ballance  cannot  fup- 
port  the  whole,  but  a  part.  For  according  to  what  de- 
grees of  force,  the  Mercury  preffeth  up  the  Tub  with*  ac- 
cording to  the  fame^  muft  the  Preffure  upon  the  top  of  the 
Tub  be  diminished,  and  fo  if  the  Mercury  prefs  up  the  Tub 
with  the  force  of  27  ounce  ,  theVVater  B  C  muft  prefs 
it  down  with  14  ounce  only,  and  fo  the  Cylinder  BC, 
that  weighs  really  41  ounce,  muft  prefs  the  top  of  this 
Tub  only  with  14,  which  %  4  ounce  really  counterpoifet  b, 
the  1 4  ounce  of  Stane  in  the  §cak  L.  But  how  is  it  made 
our,  that  the  Mercury  AB,  preffeth  up  with  1 7 ounce? 
For  understanding  this,  remember,  that  the  Water  is  43 
foot  high,  taking  in  the  Preffure  of  the  Air,  $&&  that  a 
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VVatcr  of  that  deepnefs  is  able  to  fupport  41  inches  of 
Mercury,  every  inch  weighing  one  ounce.  For  if  14  of 
Water,  be  able  to  fupport  one  of  Mercury,  42  foot,  or 
567  inches,  muft  fupport  41.  If  then,  the  part  of  the 
furface  A,  be  able  to  weigh  41,  it  muft  have  of  upward 
PrefTure  27  ounces,  feing  it's  counterpoifed  defaffo  only 
with  14.  Take  notice,  that  in  the  Hydropathies ,  the 
word  prefsing,  or  weighings  as  really  and  truly  fignifies  a 
weighing  up,  as  a  weighing  down,  feingitisnolefs  effeiv- 
tial  to  Fluid  Bodies  to  mpve  upwardTTKan^ 
JtEaFwitFequaT^rce^^ 

TSmiij^  28  bftnces  of  the  Water  E  F, 

(Imagine  the  fecond  Tub  to  befufpendedas  the  firft)  feing 
the  Cylinder  of  Mercury  D  E,  prefleth  up  the  Tub  only 
with  the  weight  of  12  ounce  ,  which  2*8  ounce,  really 
counterpoifeth  the  2  8  ounce  of  Stone  in  the  Scale  L,  But 
why  doth  the  Mercury  AB  prefs  up  with  27  ounce,  and 
the  Mercury  D  E  with  12  f  For  anfwer,  remember,  (ac* 
cCrding  to  the  fixth  consideration)  the  fliorter  a  Cylinder 
of  Mercury  is, the  furface  upon  which  it  refts,  is  the  ftrong- 
er,  and  more  able  to  prefs  it  up-  and  con  trari wife,  the 
longer  it  is,  the  furface  is  the  more  unable  and  weak: 
therefore  A  B  being  fliorter,  and  lighter  than  I>E,  the 
furface  of  Water  muft  prefs  it  up  with  greater  force:  fo  that 
if  the  faid  furface  AM,  be  able  to  prefs  up  the  Mercury 
AB  with  27  ounce,  it  muft  prefs  up  the  Mercury  DH 
only  with  1 2  ounce.  According  to  this  rule,  if  the  Mer- 
cury A  B  were  1 5  inches  high,  it  would  prefs  up  only  with 
26  ounce,  if  it  were  16,  with  25  :  if  17,  with  24:  if 
1 8,  with  23,  and  fo  forward.  This  leads  us  to  a  clear  dif- 
covery  of  all  the  fecrets  here  .•  for  if  the  Mercury  A  B, 
thmft  up  the  pipe,  with  the  weight  of  27  ounce,  then 
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mull:  theScale  K,  beeafedoffo  much  weight,  and  fomuch 
muft  be  fubtra&ed  from  L.  Now  let  us  imagine  the  Pipe 
AB,  to  be  empty  both  of  Air,  Water,  and  Mercury: 
in  this  cafe  41  ounce  muft  be  in  the  Scale  L,  to  counter- 
poife  it,  feing  the  whole  Cylinder  BC,  that  weighs  fo 
much,  does  now  really  counterpoife  it.  Let  us  imagine 
next,  thefe  14  inches  of  Mercury  to  rife,  and  fill  the  Tub 
A  B :  in  this  cafe,there  happens  a  great  alteration-,  becaufe 
the  rifing  of  them,  are  really  equivalent  to  the  fubtraft- 
ing  of  27  ounce  from  the  Scale  L  •,  and  the  reafon  is,  be* 
csufe  by  fo  rifing  and  filling  the  Tub,  theythruftupthe 
faid  Tub,  and  by  this  means  eafeth  the  Scale  K,  of  fomuch 
weight.  Now  this  Scale  being  eafed,  you  muft  of  necef* 
fity  take  out  from  L  27  ounce  for  making  a  new  coun- 
terpoife. 

And  laftly,  the  Scale  K  muft  fupport  the  whole  weight 
of  the  Water  H  I,  which  is  32  ounce,  nothing  remaining 
td  counterballance  this  downwardPrefTure,and  confequent- 
ly  to  eafe  the  Ballance.  How  then  is  itcounterpoifed* 
For  clearing  this,  you  muft  remember  that  this  Water, 
that's  really  1 5  foot  deep,  muft  be  reckoned  (as  I  faid  J 
49,  becaufe  of  the  Preffure  oft  he  Air  upon  the  top,  that's 
equivalent  to  34.  If  then  it  befo,  it  cannot  raife  Mer- 
cury higher  in  a  Tub  than  42  inches  5  the  one  being  14 
times  heavier  than  the  other  :  fo  that  if  14  inches  of  Wa- 
xer,  cannot  raife  Mercury  higher  than  one  inch,  49  foot 
cannot  raife  it  higher,  than  42  inches ;  for  as  14  inches,  are 
to  one  inch  5  fo  is  49  foot  to  three  foot  and  an  half,  which 
is  42  inches.  Now  I  fay ,  the  whole  weight  of  the  Wa- 
ter H  I,  refts  upon  the  top  of  the  Tub,  and  fo  preffeth 
down  the  Scale  K,  to  which  you  muft  imagine  this  Tub, 
knit  by  a  firing,  as  the  former  was,  nothing  remaining  to 
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courtterpoifethis  downward  PreiTpr*!  far  the  top  pf  the 
Mercurial  Cylinder  being  raifed  as  high  withm  the  Pipe,  as 
the  furfece  pf  Water  PG5>  is  a&p  tp  raife  it,  the  (aid 
toppn  imprefs  no  force  upon  $he  T$>  Within,  c$  thrift  it 
up/  and  fo  to  cafe  the  Scale  K.  for  e^a^ple,  when  a  man 
ere&sijppn  his  hand  a  Cylinder  M  Timber*  or  any  ftich 
like  thing,  which  is  the  pntmpfthecap  fiipport,  he  will 
no?  beabl^tojiaiprfS  ?ny  impulf?,  pppri  |I|f  filing  pf  $ 
fopin  afrpye  hjs  head  $  tot  if  fo  be*  in  ft?a<f  of  that  t$km 
away,  there  be  one  lighter  ere&ed,  which  he  is  able  t$ 
epmjpand,  hecaneafily  thruft  npjhe  filing  at  hi§  plea* 
fure.  Juft  fo  it  is  here •  fpr  ithe  ^2  inches  pi  Mercury,  be- 
ing fhe^utmoft,  $  hat  f  he  fiir^age  of  Water  £>GS  isabje 
to  bear,  it  cannpt  imprefe  any  impulfe  therewith  upon  the 
tpp  of  the  Tub  wifW;  but  eagly  can  f  he  Cylinder  DE 
imprefs  an  impulfe,  and  mpr?  eajSly  the  Cylinder  A  B, 
feing  jthey  are  lighter,  and  fo  piore  powering  To  gvfe 
deneethisa Jittlejnore,  let  ps  ifnagine  t\yo  things,  firfty 
the  Tub  G II  pp  be  empty,  as  ff  vacuity  werp  in  it.  In 
this  cafe  the  top  of  the  Tpb  pughf  to  bear  the  whple  bur- 
denpf the  Water,  ;and  consequently  the  lUljance  to  bear 
it  alfo :  becaufe  fthere  is  not  a  potenita  wjthin  the  Tub ,  to 
counterpoife  $l\i§  fundus r  Me?f ?  Ie£  M  inaagine  the  Tub 
to  be  oaly  full  of  Water :  agcprcling  |tp  fliis  fiippofition,; 
the  Ballance  cannot  be  ifi  the  Ipafl:  part  burdened .-,  becapfc 
the  Water  within  the  Pipe,  preflfeth  it  up  with  as  much 
force,  as  the  Water  I  H  preffeth  it  down:  and  if  any 
thing  fhould  burden  the  Ballance,  it  woijld  be  only  the 
weight  of  the  Pipe,  that's  not  confiderable; 

From  what  is  demonftrated ,  we  fee  firft ,  that  though 
this  Experiment  would  feem  to  proveat  the  firft ,  that  a 
fiieavy  Body  weighs  as  much  in  the  Water,as  it  doth  in  the 
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&\ry  became  the  whole  weight  of  the  Mtrairy  AB  is 
iomd  in  the  fcale  I^yet  ^tis  not  foabeeaufe  the  14  ounce  of 
§tone  L,doth  not  couaterpoifeany  of  the  Mercury  Af*,but 
1 4  ounce  of  thePiilar  of  Water  BC.SecotKlly>there,,s  herera 
clear  ground,for  afferfinga  fondw  zn&zfotentia  in  Fluids  $ 
becaufe  this  Tub  A  B,is  preft  down  with  the  Water  B  C, 
and  preft  up  with  the  Mercury  within  it,    Thirdlyathere?$ 
here  a  cleai  ground  tor  aflferting  the  Preffure  of  Water, 
even -in its  own .-place *$  becaule the  Water  BC,  counter- 
poifes  by  it*s  weight,  the  14  ounce  of  Stone  L.     Fourth* 
ly  1  we  fee  an  eycelf  erit  W&y  for  finding  theWei&ht  of  3f  y 
Cylinder  q{  Water  *,  for  whatever  be  the^ei|ht-of  the" 
"Mercury  in  the  Tub,  the  Cylinder  of  Water,tliai|refts  up* 
on ihetq^jggll be  oj  ^yj^jgc weig^l^ega^il^  this  is 
eviGentincomparTng  the  weight  of  the  Mercury  GH, 
with  the  weight  of  the  WHer  K  I.    Fifthly,  that  what- 
ever be  the  height*  and  weight  of  a  Pilfer  of  Waiter  •,  yet 
the  Ballance  can  foftain  no  more  of  it,  than  the  jufl:  weight 
of  th$  Mercery :  this  k  aJfo  evident  \  becaufe  the  fcale  of 
the  Ballance,  fupports  no  more  of  the  weight  of  the  Wa- 
ter B  C,  th&ri  the  juft  weight  of  |he  Mercury  A  B.     We 
fee  fixthly,  the  lurcher  down  a  Pipe  with  Mercury  goes, 
through  Water,  the  greater  is  the  Preflure  it  makes  upon 
the  top  of  the  Tub  within :  for  put  the  cafe,  this  were 
100  foot  deep,  the  Mercury  GH,  that  wants  all  upward 
Preffure  now,  would  prefs  up  the  Tub  with  40  ounce :  the 
Mercury  DE  with  jj,  and  the  Mercury  A  B  with  70, 
We  fee  feventhly,  the  fhorter  a  Cylinder  of  Mercury  be, 
it  is  the  ftronger  in  preffing  5  and  longer  it  be,  it  is  the 
weaker  5  for  there's  more  ftreogth  in  AB,  than  in  DE. 
We  fee  crghthly,that  the  ftrength  decayes,and  grows,  ac- 
cording to  Arithmetical £rogre[sio»y  as  1 3*53,4  5  becaufe 
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if  you  make  the  Cylinder  GH  41 ,  that's  now '42,  it 
preffeth  up  with  one  ounce.Make  it  40  inches,it  will  prefs 
up  with  two  ounces-of  weight.  Make  it  39,  it  preffeth  up 
with  three.  And  contrariwife,make  the  Cylinder  D  E  29 
Inches,  that's  now  but  28,  it  will  prefs  up  with  11  ounce 
only.  (VVith  28  it  preffeth  up  with  12  J  Make  it  30 
inches  high,  it  will  prefs  up  with  10.  If  it  be  3 1  inches, 
it  preffeth  up  with  nine,  and  fo  forward.  Laftly,  make  the 
Cylinder  AB  15  inches,  that's  now  but  14,  it  prefseth  up 
with  2  6  (with  14,  it  prefseth  up  with  27  )  make  it  1  £, 
it  prefseth  up  with  25  5  make  it  17 ,  it  prefseth  up  with 
24.  We  fee  ninthly ,  that  in  Fluids,  we  may  make  a  di- 
ftin<5tion  between  a  fu(tentAtion>  and  an  tqnifondium.  5  Tis 
evident  here,  becaufe  there's  a  perfect  cquifondinmbz* 
tween  the  42  inches  of  Mercury  GH,  and  the  outward 
Water  that's  49  foot  deep.  But  'tis  not  fo,  between  the 
faid  Water,and  the  Mercury  D  E;  becaufe  the  faid  Wa- 
ter is  able  to  raife  the  faid  Mercury  14  inches  higher: 
therefore  the  Water  only  [u [tains  the  Mercury  DE,  but 
cmnterballances  the  Mercury  GH,  We  fee  tenthly,  that 
the  fondusci  the  pillar  of  Water  B  C  is  counterpoised  by 
two  diAind  powers  really.  The  one  is  the  14  ounce  of 
Stone  in  the  fcale  L,  theotheris  the  14  inches  of  Mer- 
cury A  B,  that  as  really  thrufts  up  the  Water,  as  the  fcale 
K  pulls  it  up,by  vertueof  the  oppofite  weight.  Eleventh- 
ly, take  away  the  Stone  L,  and  you  will  find  the  Pipe  with 
the  Mercury  AB  fink  down:  this  happens,  not  becaufe 
the  furface  of  Water  on  which  it  refts  is  not  able  to  fuftain 
it,  but  becaufe  the  14  ounce  of  the  Water  B  C,  that  was 
fupported  by  the  Stone,doth  now  prefs  it  down.  Twelfth- 
ly,  the  more  a  Body  is  unequally  prefsed  by  a  Fluid  ,  the 
more  of  the  weight  of  that  Fluid  is  ienfible  $  and  the 
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more*  equally  a  Body  is  prefsed  ,  the  lefs  fenfibleisthe 
weight  of  that  Fluid  :  this  is  evident ,  becaufe  there's  a 
greater  weight  of  the  Water  H I  found  in  the  Ballance 
fit  takes  42  ounce  to  counterpoife  it)  than  of  the  Water 
E  F,which is counterpoifed  with  28  ounce.-  and  the  rea- 
fon  is,  becaufe  the  toff  of  the  Tub  H,  fupports  the  whole 
39  ounce  of  Water  HI,  the  Mercury  within  the  Tub^ 
not  being  able  in  the  leaft  to  counterpoife  it  ,  or  thruft  it 
up.  But  becaufe  the  Tub  D  E,  is  more  equally  prefled 
(the  Water  E  F  preffeth  down  with  40,  and  the  Mercu- 
ry D  E  pieflfethup  withfi2)  therefore  lefs. weight  of  the 
VVater  EF  burdens  the  Ballance.oniy  28  ounce.  Hence 
it  is,  that  becaufe  the  Tub-  A'B,  is  more  equally  preffed, 
than  either  D  E  or  GH,  there's  lefs  of  the  weight  of  the 
VVater  B  C,  found  in  the  Ballance,onIy  14  ounce.  Thir- 
teetithly,  if  in  the  inftant  of  time,  while  die  Tubs  are 
thus  fufpended  in  the  Water  ,  the  Preflure  of  "the.  Air 
above  were  taken  away,and  annihilated^  then  firft,  the  42 
inches  of  Mercury  G  H  would  fall  down',  to  about  13 
inches.  Secondly, the  2  8  inches  of  Mercury  D  E,  would 
fait  down  to  as  many.  And  laflly  ,  the  1 4  A  B,  would 
fink  down  to  the  fame  height.  The  reafon  is,  becaufe  the 
Preffure  of  the  Air  being  equivalent  to  34  foot  of  VVa- 
ter, .no  more  would  remain  but  rj  foot,  which  is  the  real 
height.according  to  ZM,  But  1 5  foot  of  Water,  can- 
not fuftain  moe inches  of  Mercury  than  about  13.  And. 
confequently ,  firft  ,14  ounce  of  Stone  in  the  Ballance,' 
would  counterpoife  the  whole  Water  BC,  The  reafon 
is,becaufe  the  Water  BC  is-but  of  I4  0utice5  and  the 
Mercury  AB,  being  but  13  inches  high,  could  imprefs no 
impulfe  upon  the  top  of  the  *Tub  within,  that's  14  inches 
high.    Secondly,  1 3  ounce,  of  Stone  in  the  ScaleX,  would 

coun- 
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cosmterpoife  the  whole  Water  E  F,  feing  E  F  is  but  1 3 
ounce.  Thirdly,  the  fame  weight  (one  ounce  being  de- 
duced) would  counterpoife  the  Water  H  I,becaufe  in  this 
cafe,it  weighs  but  li  oiance, 

To  proceed  a  little  further,  imagine  the  Pipe  GHto 
befufpefldedBy  the  ballance,  as  the  Pipe  AB  is  5  and 
then  a  little  hole  opened  in  the  top  H ,  to  fuffer  the  Wa- 
ter to  cbmein,  till  the  Mercury  fubfide  14  inches ,  namely 
from  Qj:o  O  ( Imagine  this  Tub  to  be  the  other)  and 
then  flop  it.     The  reafon  why  the  Water  rufheth  inland 
prefieth  down  the  Mercury,  is  the  force  and  Preflure  of  it: 
for  the  faid  Water,  finding  the  Cylinder  in  equjlibrio  with 
die  outward  Water ,  prelently  by  its  own  weight ,  cafls 
the  fcaks,  which  is  eafily  done ,  feeing  the  furface  G  S  M 
fupports  as  much  burden  as  it  can.     But  that  which  is  more 
confiderable  is  this  5  after  the  fubfiding  of  the  Mercury 
from  Qjto  O-,  the  equilibrium  that  was  between  the  fcale 
of  the  ballance,  and  the  VVater  QR  is  destroyed:  for 
whereas  4*  ounces  were  required  before  5  2$  willnow  do 
it,    Tor  underftanding  the  reafon  of  this  ,  conilder  that 
between  Qand   09  are  14  inches  of  VVater  ruflied  in, 
which  are  equivalent  to  one  inch  of  Mercury.     Next,  ac- 
cording to  former  reafoa;ags>  the  ballance  muft  fupport  %g 
ounces  of  the  Water  Q  E  5  becaufe  in  this  cafe ,  the  top 
of  the  Pipe  within,  isprelTed  up  withthe  weightofi^ 
ounces  5  which  in  <fte&,  dimini&e th  as  much  of  the  down- 
ward PrefTureof  the  Water  H  Q^  which  before  had  the 
burden  of  3  p  ounces.    "35et  why  is  the  Tub  preft  up  with 
j  3  ounces  ?  lanlwer, became  the  JMercury^that  befprewas 
4^  inchests  now  but  %  8  -}  or  having  the  14  inches  of  Wa  cer 
QJO  .above  it,  it  is  2^,-t.hei'efQreieii^^Qrter,  the  furface 
■G'S  M  is£he.mQre.afeleto  Prefsit  up,  even  with  as  ipuch 
r  inpre  force,  as  k  is  in  inches  fhorter.  In 
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JnthefcGond  place,  let  inasmuch  Water  more,  as  will 
deprefs  the  Mercury  other  14  inches,  namely  from  O  top. 
In  this  cafe,  1 6  ounce  of  ftone  will  make  an  equipondium  ° 
becaufe,  the  14  inches  of  Mercury  PS,  and  the  28  inches 
of  Water  P  O  Qj»  being  a  farlighter  burden  by  26,  than 
the  41  inches  of  Mercury,  thefurface  GSMmuft  be  far 
abler  to  pi  efs  them  up  now,than  before:  and  therefore,  muft 
diminish  as  muchof  the  downward  Preffure  of  the  Water 
QJl,  that  burdens  the  Ballance,  as  themfelves  wants  of 
weightrfeing  then,the  wholeCylinder  ofMercuryjand  Wa- 
ter together,  are  but  equivalent  for  weight  to  16  inches  of 
Mercury,  the  top  of  the  Tub  within,muft  be  preft  up  with 
2,6  ounce  5  and  therefore  they  by  their  upward  Preffure, 
muft  diminifh  16  ounce  of  the  weight  of  the  Water  R  Q^ 
that  weighs  3P#     Laftly,  let  in  fo  much  V  Vater,  as  will 
deprefs  the  laft  14  inches  P  S  •,  and  you  will  find  no  more 
weight  required  in  the  Ballance  to  make  ai*  equipondium^ 
than  counterpoifeth  the  fimple  weight  of  the  Tub,  which 
is  not  confiderable.     The  reafon  is,  becaufe,the  part  S,  of 
thefurface  GSM,  being  liberated  of  the  burden  of  Mer- 
cury, and  fuftaining  only  the  Water  within  the  Tub,  in 
fiead  of  it,  this  furface  prefleth  up  the  Water  within  the 
Tub,  and  confequently  the  top  of  it,  with  as  great  force, 
and  weight,  as  the  top  of  the  Tub  without  is  depreffed, 
with  the  outward  V  Vater  R  Qj  therefore,  39  ounce  de- 
preiling  the  Tub,  and  39  ounce  preffing  it  up,  the  Ballance 
muft  be  freeu  of  the  whole  weight  of  Water  R  Q.     If  it 
be  obje&ed,  that  the  42  inches  of  Water  QS,  are  equi- 
valent in  weight  to  three  inches  of  Mercury  •  therefore  the 
part  of  the  iurface  S>  being  burdened  with  this,  cannot 
pr.efs.up,  with  as  great  force^  as  the  Water  R  Qpreffeth 
down,     Foranfwer3  conlider,  that  the  part  S,  is  able  to 
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fupport  42  ounce  of Water,  and  next,  that  the  Warer 
R  (^weighs  but  39,  Then  I  fay,  feing  the  42  inches  of 
Water  within  the  Tub,  weighs  only. three  punce,  the 
pair  tS5t  hat's  burdened  therewith,being  able  to  fupport  42  ^ 
it  muft  prefs  up  with  the  weight  i£0J  and  fo  counterbaK 
lance  the  VVater  R  Q; 

If  it  be  in  -uired,  whether  or  not,  would  the  14  inches  pf 
Mercury  A  B  fall  down,  a-fmall  hole  being  made  in  the 
topofthe  TubatBrlanfwer,  they  would.  Ifitbeobje- 
<Jied,  that  thefe  14  inches  of  Mcrcuty^are  not  in  tqtjiiibrio, 
with  the  Preffui;£  of  the  ambient  Water ,  as  the  Mercury 
GH^and  therefore  they  cannot  be  fo  eafily  depreffed  by  the 
Water,  that  comes  in  at  the  faid  hole.  Ianfwer,they  muft 
all  fall  down,  and  as  eafily,  as  the  other,  and  thatbecaufeof 
inequality  of  weight  between "the :Potentia  of  the  furface  of 
Water,  and  the  Pondm.lVs  certain.the  part  A  of  the  fur- 
face  ,  cannot  fupport  more  weight  of  any  kind ,  than  42 
ounce  5  but  when  a  hole  is  opened  in  B ,  2nd  the  Water 
comes  in,  'tis  then  burdened  with  the  weight  of  14  ounce 
of  Mercury,  and  with  the  weight  of  41  ounce  of  VVater  5 
fo  much  the  VVater  BC  weighs,  which  is  5  5  ounce :  but 
a  furface  that  hath  only  tktPotentia  of42,  can  never  fup- 
port a  Pondwoi  y  5 ,  no  not  of  43 . 

*  It  may  be  obje&ed  thus  .•  Put  the  cafe  a  Cylinder  of 
Oold ,  or  Brafs  were  fufpended  in  this  Water  5  as  the 
Pipe  and  Mercury  GH  are  fufpended  by  the  Ballance, 
would  not  the  Ballance  fupport  the  whole  weight  of  it, 
without  fupporting  any  part  of  the  weight  of  the  Water 
IH,  that  refts  upon  the  top  of  it.  I  ahfwer,  there's  a 
great  difference  between  the  two  5  becaufe  a  Cylinder  of 
Oold  0^ Brafs,  fuffers  both  the  upward  and  downward 
Preffure  of, the  Water-,  but  the  Mercury  GH,  fuffers 

only 
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only  the  upward  Preflure,  being  freed  of  the  downward, 
by  the  top  of  the  Tub.  From  this  Experiment  of  letting 
in  the  V  Vater  upon  the  top  of  the  Mercury,  we  fee  fiift, 
that  when  two  Fluids  are  in  equUibrio  one  with  another, 
a  very  fmall  weight  will  caft  and  turn  the  Scales,  becaufe,  if 
the  fixth  part  of  an  inch  of  Water  come  in  at  Q_,  it  pre- 
fently  alters  the  highc  of  the  Mercury  from  42  inches  to 
lefs.  Secondly,  'tis  impoffible  for  a  furface  of  Water,to  fup- 
port  more  weight,  than  its  own  proper  burden-,  becaufe  the 
part  S,  cannot  itipport  more,  no  not  a  grain,than  42  ounce. 
V  Ve  fee  thirdly  ,  that  it  is  as  impoffible  for  a  furface  of 
Water,  tofupport  lefs,  than  its  own  burden  5  becaufe 
whatever  lofs  of  weight  the  Pillar  of  Mercury  SQ^fuffers, 
bytheingrefsofthe  Water  Q  O  ,  its  made  up  again  by 
the  fame  Water.  If  it  be  obje<Sted,  that  the  14  inches  of 
Water  QO,  are  not  fo  heavy  by  far,  as  the  14  inches  of 
Mercury,  that  fell  down.  I  anfwer,  its  true,  yet  the  pare 
S,  is  as  much  burdened  as  before ,  becaufe  what  is  wanting 
in  weight,  its  made  up,  and  compenfed  by  PrefTure.  We 
fee  fourthly,  that  the  Preflure  of  a  Fluid  is  a  thing  really 
diftinft  from  the  natural  weighty  according  to  the  22  The- 
orem :  becaufe  though  the  14  inches  of  Water  QO  ,  are 
not  fo  heavy  naturally  asthe  14  inches  of  Mercury  that  fell 
down,  yet  the  Preffure  of  them  upon  the  furface  S>  is  as 
much.  We  fee  fifthly,  that  14  inches  of  Water,  that'sa 
body  fourteen  times  lighter  than  Mercury  ,  may  have  as 
much  weightwkhthem,as  14  ounce  of  Mercury.  We  fee 
fixthly,  that  a  Cylinder  of  Mercury  cannot  be  fufpended  in 
Air ,  or  in  Water  unlefs  it  be  guarded  with  a  Tub,  to  pre- 
serve it  from  the  downward  Preflure  of  that  Air  or  Water.- 
for  by  opening  an  hole  in*Q^  the  Mercury  fubfides.  We 
fee  feventh!y,that  'tis  impoffible  for  two  Fluids  to  fufpend 
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©neanother  mutually,  unlefs  there  KtnioTiolcquipondi- 
um  between  them  •  becauie  no  fooner  you  deftroy  the 
equip&ndimny  between  the  42  inches  of  Mercury  QS,  and 
the  part  of  the  furface  S3  by  the  ingrefs  of  the  Water  QO5, 
but  affoon  there  arifeth  anew  one.  We  fee  eighthly  (as 
we  noted  before)  the  nearer  a  B6dy  comes  to  be  equally 
prefTed  with  a  Fluid,  the  lefs  is  the  Prefsure  of  that  Fluid 
fenfible:  becaufe  lefs  weight  is  required  in  the  Ballance^ 
to  counterpoife  the  prefsure,  and  weight  of  the  Water 
RQ;  after  the  ingrefs  of  the  Water  Q  0  P,  than  after  the 
ingrefs  of  the  Water  QO.  We  fee  ninthly,  that  when 
a  Body  is  equally,  and  uniformly  prefled  with  a  Fluid,  the 
PrefTureis  infenpbky  becaufe,  after  the  Water  hath  thruffi 
tfywn  all  the  Mercury  from  Q^to  Si  there's  no  more  weight 
at  all  of  the  Water  R,  Q^  found  in  the  Ballance.  We  fee 
tenthly,  that  not  only  in  Water,  tfre  Prefitire  of  Water 
may  be  found,  but  out  of  it,  namely  in  the  Air  5  as  is  clear 
from  the  Ballance,  that  fupports  the  PrefTure  of  the  Wa- 
ter R  Q;  W£  fee  eleventhly^  a  ground  to  diftinguifh  be- 
tween the  natural  Ballance,  and  thb  artificial  Ballance.  The 
artificial  Ballance^  is  the  Ballance  K  L :  the  natural^  is  the 
Pipe  QS.  We  fee  twelfthly,  that  they  keep  a  corre- 
fpondenec  between  themfelves,  or  fome  Anafogy  ;  for  by 
what  proportion  the  Water  thrufts  down  the  Mercury,  by 
that  fame  proportion  t  he  fundus  L,  of  the  Ballance  is  lef- 
fened:  and  by  what  proportion  *the  Mercury  rifes  in  the 
Pipe,by  that  fame,is  the  weight  L  augmented  in  the  Scale. 
We  may  fubjoyn  laftly,  that  the  eafieft  way  of  explicating 
the  Phenomena  of  Nature,  is  not  always  the  beft,and  trueft. 
For  fome  may  think,it  were  far  eafier  to  fay>  that  the  Bal- 
lance fupports  the  Mercury  AB,br  D  E,and  not  any  part  of 
the  Water  B  C,or  E  F.  But  fuch  a  way  would  be  falfe^and 
abfurd,and  contrary  to  all  the  former  Doftrine.  E  X- 
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EXP'ER  IMENf   XIi: 
Figure  16, 

THis  Schematifm  reprefents  a  Water  ioo  foot  deep, 
whofe  firft  and  vifible  furface  is  I H  K.  And  L  M 
is  the  ground  of  it#  C  D  is  a  piece  of  brafs  30  inches 
high,  and  1 2  inches  ia  diameter,  fufpended  upon  the  ima- 
ginary furface  of  Water  A  N  B,-  which  is  diftant  from  the 
top  IHK,  25  foot.  This  Brafs  cannot  go  farder  down, 
when  demitted  from  H  5  becaufe  it's  keeped  up  ,  by  the 
Force  and  PreflTure  of  the  furface  of  Water  A  N  B,  which 
I  prove  thus.  The  part  B  fuftains  de  fatto,  a  Pillar  of 
Water  KB  1400  pound  weight  :  therefore  the  part 
N  is  able  to  fuftain  as  much.  I  fuppofe  here ,  the  faid 
piece  of  Brafs  to  weigh  1400  pound.  The  Water  K  B 
is  1 400  pound  ,  becaufe  its  a  Pillar  2  5  foot  high  ,  and  12 
inches  thick,  for  one  cubical  foot  weighs  56  pound  Trois. 
The  connexion  ot  the  argument  is  evident,  becaufe  it  isas 
cafie  for  a  furface  of  Water,  to  fuftain  a  folid  Body,  as  to 
fuftain  a  Fluid  Body :  therefore,  if  the  part  B,  fupport 
the  Fluid  Pillar  KB,  the  part  N  muft  be  able  to  fupporc 
likewife  the  folid  Pillar  C  D,which  is  of  the  fame  weight. 
If  it  be  obje&ed,  that  the  part  N,  fuftains  befides  the  Brafs 
CD,  a  Pillar  of  Water  EF  22  foot  high,  and  a  half, 
which  two  will  wreigh  2260  pound.  (  lanfwer,  uponjiip- 
pofition,that  neither  Waternor  Air fucceeded,  the  fpacc 
EF^ being voUof  both  ^"the  BrafFvi^d^e^^^mcd 
with  the  fofcFand power  of  the  Water  N'.  And  thougJT 
this  cannot  be  mwTfratticable ,  yet  the  Theory  of  it  may 
conduce  much  for  explicating  the  fecrets  and  myfteVifes  of 
the  Hjdroftaticks,  But  why  ought-tfrt  Brafs  to  be  fuf- 
pended' 
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pended  at  2*>  foot  from  the  top  t  I  anfwer  ,  becaufe  the 
fotentia  of  the  furface  A  N  B  ,  is  equal  to  the  fondmoi 
the Brafs.  To  evidence  this,confider  tkit&rap  is  a  Body 
#^fln*ffy  heavier  then  Water^ I  fliall  fufTpofe  ten  times, 
that's  to  fay,one  inch  of  Brafs  will  counterpoife  tea  inches 
of  Water,  If  this  inequality  be,  then  muft  this  Pillar  of 
Brafs  go  fo  much  farder  down,than  the  fii  ft  furface  I  H  K, 
as  the  one  is  heavier  infpecie,  or  naturally,  than  the  other : 
therefore  it  muft  fink  25  foot  exa£Hy5  feing  a  piece  of 
Brafs  3  o  inches  high,requires  400  inches  of  Water,  or  2  j 
foot  to  counterpoife  it:  for  if  one  inch  of  Brafs  require 
ten  inches  pf  Water,  then  furely  30  inches  muft  require 
300.  Yet  it  is  no  matter ,what  the  thicknefs  be,provided 
it  be  no  higher  than  30  inches. 

To  advance  fome  farder ,  let  us  make  a  fecond  fuppolt- 
tion,  namely  ,  while  the  Brafs  is  thus  fufpended  upon  the 
furface  ANB,  fuppofe  the  Air  to  come  down,  and  fill  up 
the  imaginary  fpace  EF,  then  muft  the  Brafs  be  thruft 
down  as  far  as  the  furface  O  P,  that's  34  foot  below  the 
furface  AND,  and  %g  from  the  top.     The  reafon  of  it 
is  this,  becaufe  the  weight  of  the  Air  fuperadded,  is  equi- 
valents the  PreflTure  of  aPillar  of  Mercury  29  inches  high, 
and  12  inches  thick .-  therefore  the  Brafs  being  burdened 
with  this,  it  muft  go  fo  farder  down,  till  it  meet  with  a  fur- 
face,whofe/w<f/^/Wis  equal  in  weight,to  thtfondus  o{  both, 
-which  is  precifely  59  foot  from  the  top  :  for  if  one  inch  of 
Mercury  require  14  of  Water,  then  29  inches  muft  require 
405  inches,  or  34  foot.    In  a  word,it  muft  go  as  far  down, 
as  that  furface,  that  fuftains  a  Pillar  of  Water,  that  would 
counterpoife  in  a  Ballance,  the  Brafs  C  D,  and  a  Pillar  of 
Mercury  29  inches  high,  and  12  inches  thick,  both  which 
weighs  32^0  pounds 
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From  what  is  faid,  we  fee  pi  ft,  that  of  two  heavy  bo- 
dies differing  in  weight,  .thejighter  may  go  farther  down 
than  the  heavier.     This  is  clear,  becaufe  a  {lender  Cjliv 
dero\  Gold*  in  form  of  an  Arrow,  half  an  inch  thick,  and 
28  inches  IongDweighing  28  pound  ('tis  no  matter,though 
die  juft  weight  of  it  be  not  determined)  will  go  down  3  5 
foot  in  Water,  before  it  meet  with  a  furface,  whofe/^**  % 
tia  is  equal  in  weight  to  its  own  fon&us  5  for  if  Gold  be  1  ? 
times  heavier  naturally  than  Wa£gr,  then  the. (aid  Cylin- 
der muft  go  down  before  it  reft7420  inches,  or  35  foot. 
But  a  piece  of  G0W  1 2  inches  long,  and  fix  inches  thick, 
that  perhaps  will  weigh  208  pound,"  will  fink  no  further 
than  1 5  foot.     And  the  reafon  is,  becaufe  ,  if  one  inch  of 
Gold  require  1 5  ofy  Vater  to  counterpoife  it^then  1 2  muft 
only  require  180,  or  1 5  foot.  Note,  that  both  the  bodies 
muft  go  down  ^er^endicHlarly^  and  hot  as  it  were  Hori- 
zontall)  ,  with  their  fides  downmoft:    for  If  they  go 
down  after  this  manner,  they  cannot  fink  fo  far.     The 
reafon  of  this  is  alfo  evident,   becaufe  a  heayy  body  x 
goes  fo  far  down.,  and  no  furcheK  till  it  hath  thruft  as  x  j^ 
much  Water  out  of  its  place>  as  will  couhterpoiie  itjelfjn_/) 
jTR^jlance,     That's  to  fay,  *f  an  heavy  body  weigh  100 
pound  ,  it  muft  gd  no  further  down,  than  after  it  hath 
thruft  out  100  pound  of  Water,     Butfoit  is,  that  a  piece  - 
of  Gold,  in  form  of  an  Arrow,  going do\yn  fide*  wife  >  or 
with  the  two  ends  parallel  to  the  Horizon,'  will  thruft  as 
much  Water  out  of  its  place,  as  will  be  the  weight  of  it 
felf,  before  it  can  go  down  15  or  16  inches  from  the  top : 
becaufe  for  every  inch  it  goes  down  fide- wife,  it  expells  28  % 
inches  of  Water,  Ingoing  down  two  inches,  it  expells  5^  ■ 
In  going  down  three  inches,  it  expells  84,  and  fo  forward, 
till  it  go  down  j  5  inches,  where  it  expells  420  inches: 
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but  420  inches  amounts  to  3  5  foot.  Now,  take  a  Cylin- 
der of  Water  35  foot  high,  and  juft  thethicknefs  of  the 
Cylinder  of  Gold,  which  I  fuppofed  to  be  of  half  an  inch, 
aqd  put  them  in  a  ballance,  and  you  will  find  the  one  juft 
the  weight  .of  the  other.  Neither  can  the  piece  of  Gold 
go  fo  far  down  as  before,  if  it  go  down  fide-mfe^  becatife 
for  every  fix  inches  It  is  drowned,  it  expells  a  bulk  of  Wa- 
ter 1%  inches  long,  and  fix  inches  thick;  therefore  it  muft 
be  fulperided,  before  it  go  beyond  $0  inches,or  feven  foot 
and  an  half:  now,if  fix  inches  give  one  foot,  90  inches  will 
give  15  foot:  but  15  of  Water  in  hight,  and  fix  inches 
thick,is,the  juft  weight  of  it  in  a  ballance,  viz.  208  pound. 
We  fee  fecondly,  the  broader  and  larger  the  furface  of  a 
Fluid  be,  'tis  the  moreabk  and  ftrong  to  fupport  an  heavy 
burden :  therefore  the  partof  a  furface  of  Water  fix  inches 
fquarje  every  way,  willxarry  a  far  greater  weight,  than  a 
part  four  inches,  fquare.  Though  a  furface  of  Water  34 
or  31  foot  deep,  be  not  able  to  fuftain  a  Cylinder  of  Gold. 
if  it  exceed  28  or  i$  inches  in  hight,  yet  take  a  Cylinder 
oiGold^  1  o  foot  high,  and  reduce  it,,  by  making  it  thick- 
er, to  the  hight  of  20  inches,  a  furface  of  Water  little  more 
than  24  foot  deep  will  fuftain  it.  Or  reduce  a  Cylinder 
10  foot  high,  which  requires  a  furface  moreihan  100  foot 
deep,  to  a  Cylinder,  fix  inches  high,  a  furface  little  more 
than  feven  foot  deep,  will  fupport  it.  We  fee  thirdly,  the 
reafon  why  bodies  that  are  broad  and  large,  move  flowlier 
through  Air  and  Water,  than  bodies  that  are  more  thin, 
and  (lender,  though  both  be  of  the  fame  weight  in  a  bal- 
lance. For  example,  20  pound  of  Lead,  long  and  /len- 
der like "an  Arrow,,  will  go  fooner  to  the  ground  of  a  deep 
Water,  than  a  piece  of  Lead  of  the  fame  weight,  in  form 
of  a  Platter  or  Bafon.    The  reafon  is,  becaufe  as  the  body 
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is  broader,  fo  it  takes  a  broader  part  of  a  furface,  which 
broader  part  is  ftronger  and  abler,  than  a  narrower  part,  and 
fo  makes  the  greater  refiftance.  The  fame  is  the  reafon, 
why  a  Bullet  fix  inches  in  Diameter,  moves  flowlier  tho- 
row  the  Air,  fliot  from  a  Cannon,  than  a -Bullet  one  inch 
in  Diameter,  For  the  fame  reafon,  Ships  of  feven  or  eight 
hundred  Tun,  move  far  flowlier  thorow  the  Air,  and  Wa- 
ter, than  Veffels  of  lefs  burden.  Item,  large  and  big 
Fowls,  as  Eagles ,  move  flowlier,  than  fmall  Birds,  as 
Swallows.  Yea,  of  Fowls  of  the  fame  quantity,  one  may 
move  quicklier  than  another,  as  is  evident  in  long-wing'd 
Hawks \  as  Falcons,  that  by  the  fharpnefs  of  their  Wings, 
move  far  more  fpace  in  half  an  hour,  than  Kites,  or  Gofe- 
Hawks,  whofe  wings  are  rounder.  We  fee  fourthly,  that 
Jt  here's  no  body  how  heavy  foever,  but  it  may  be  fupport- 
*ed  by  The  furface^Ta  Fluid  Either  in  Air  or  inVVater. 
i  grant,  thellrengefl:  furface  of  Air,  that  can  be  had,  is 
not  able  to  fiipport  more  weight,  than  a  Cylinder  of  Gold 
28  inches  high:  yet  though  it  were  as  large,  and  broad,  as 
a  Mill- (tone  ,  if  it  do  not  exceed  the  faid  hight,  the  Air  is 
able  to  fuftain  it.  For  the  fame  caufe,  if  it  were  poflible 
to  free  a  c>////- /?<?#?  of  the  Air,  that  refts  upon  it,  the  Air 
below  would  lift  it  from  the  ground,  and  carry  it  up  many 
fathoms,  even  till  it  came  to  a  furface,  equal  in  power  to 
die  weight  of  the  Stone.  Or,  if  a  large  3//7/-/?<wwere  de- 
moted from  the  top  of  the  Atmofyhere,  towards  the  Earthy 
it  could  Aardly  touch  the  ground,  being  detained  by  the 
way,  by  a  furface  counterpoifing  it.  Or  if  it  did  touch, 
through  the  fvviftnefs  of  the  motion,  it  would  furely, 
as  it  were,  rebound,  and  be  carried  up  again.  Ic  is 
alvvayes  to  be  remembred,  that  in  fuch  trials,  the  Air  is 
iuppofed  not  to  follow,  or  to  be  united,  after  the  Stone 
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paffeth  thorow.  Now  if  the  Air  be  able  to  do  this  ,  far 
more  the  Water,  that's  a  body  a  thoufand  times  heavier. 
We  fee  fifthly  -the  reafon ,  why  heavy  bodies  move  fo 
eafifythorow  Air,  and  Water,  namely  becaufe  the  parts 
that  were  divided,  by  the  body  that  is  moved,  are  pre- 
fently  reunited ,  and  clofed  again ,,  by  which  means  it  is 
driven, forward,'  the  Prefikre  upon  the  back,  being  as  much 
as  the  PretFure  before.  If  this  were  not,  no  body  what- 
soever would  be  able  to  move  it  felf  one  foot  forward. 
For  examp'e  ,  if,  when  a  man  hath  advanced  one  ftep  for- 
ward, \the  Air  did  not  clofe  again  upon  his  back,  the  force 
of  the  Air  upon  his  belly  and  breaft ,  would  not  only  flop 
him,  but  violently  thruft  him  backward.  We  fee  fixthly, 
the  reafon ,  why  the  fame  body  delcends  with  more  diffi- 
culty tborow  Water,  than  Air,  becaufe  a  furface  of  Water 
is  far  ftronger,  than  a  furface  of  Air,  We  fee  feventhly, 
that  a  heavy  body  is  never  fufpended  by  a  furface  of 
Water,  or  Air,  in  going  down,  till  once  it  hathdifplaced, 
as  much  Water  or  Air,  as  will  councerpoife  it  felf  in  a  bal- 
lance.  .  This  is  clear  from  the  Brafs  C  D,  that  goes  al* 
wayes  down,  till  it  expell  its  own  weight  of  Water,  For 
thiscaufe,  if  a  Mill- (lone  were  demitted,  or  fent  down 
from  the  top  of  the  Air ,  and  never  refted,  till  it  came 
within  40  fathom  of  the  Earthy  then  fo  much  Air  ,  as  is 
expelled  by  the  deicent,  is  the  juft  weight  of  the  ttonee 
We  fee  eighthly,the  heavier  a  body  be  naturally  ,than  Wa- 
ter, it  goes  the  further  down,  and  the  lighter  it  is,  it  finks 
the  lels.  For  if  CD  were  of  Gold,  it  would  go  fur- 
ther down,  than  being  of  Brafs  or  Iron:  and  if  CD  were 
a  ftone,  that's  lighter  in  fpecie  than  Brafs,  it  would  not  go 
fo  far  down.  This  lets  us  know  the  reafon,  why  thicker, 
blacker,  and  heavier  clouds  comes  nearer  to  tht  Earthy 
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than  thinner,  whiter,  a<nd  lighter.  V  Ve  fee  ninthly,  that 
the  Preffure  of  the  Air  is  determinable,  even  in  its  heigheft 
degree ,  and  feemes  to  be  the  fame  in  all  places  of  the 
world-,  but  the  Preflure  of  the  Water  is  notfo.  The 
reafon  of  the  firft  part  is,  becaufe  the  Element  of  Air  feems 
to  be  of  the  fame  hight  in  all  places  ,  and  therefore  we 
may  knowjts  outmoft  Preflure,  which  is  juft  equjyalenfjrp 
the  weight  of  28  or  19  inches  of  Gold,  or  Mercury L  But 
becaufe  the  deepnefs  of  the  Sea  is  variable,  therefore  the 
Preflure  is  variable  likewife.  Yet  if  the  exacl:  deepnefs, 
of  the  deepeft  place  were  known,  it  were  as  eafie  to  de- 
termine the  greateft  Pre'flure  of  it,  as  to  determine  the 
greateft  Preffure  of  the  Air.  We  fee  tenthly,  that  a  very 
fmall  weight  added  or  fubtraded  in  height,  will  change 
and  alter  the  counterpoife  of  a  Fluid.  Becaufe  if  you  !ay 
but  one  ounce  upon  the  top  of  the  brafs  at  F,  itprefently 
fubfides  accordingly :  or  take  one  ounce  from  it,and  it  rifes. 
But  though  never  fo  much  weight  be  added  to  it ,  or  fub* 
traded  from  it  in  thicknefs,  no  alteration  follows.  There- 
fore, though  this  piece  of  Brafs  CD,  that's  now  but  iz 
inches  in  thicknefs,  were  made  24,  by  which  means  the 
weight  would  be  tripled  and  more,  yet  the  fame  furface  A 
NB  would  fuftain  it:  yet ,  add  to  it  in  altitude,  but  one 
inch ,  and  prefently  it  finks  down  proportionably.-  Th.'s 
evidently  difcovers  the  reafon,  why  its  as  eafie  forthe  Air, 
to  fupport  a  Cylinder  of  Mercury  3  inches  thick,  as  to  ftp- 
port  a  Cylinder  half  an  inch  thick:  and  why  it  cannot  fup- 
port more  in  height*than  29  inches,  and  why  it  cannot  fup- 
port lefs.  'Now  the  reafon,  why  a  thicker  Pillar,  is  as  eafi- 
!y  fufpended,  as  a  thinner,  is  this,  becaufe  if  a  Pillar  oi  Mer- 
cury be  thicker,  and  confequently  heavier ,  than  it  takes  a 
broader ,  and  confequently  a  ftronger  furface  of  Air  to  reft 
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iipon:  if  it  be  but  (lender  ,  and  fo  but  light,  then  it  takes*a 
lefferpart  of  a  furface  to  bear  it  up,   and  confequentlya 
weaker  %  by  which  means  the  Vendtts  of  the  one,  is  alwayes  * 
proportionable  to  the  Botentiaohhe  other.     Is  it  not  as 
cafie  for  a  Pillar  of  ft  one ,  6  foot  in  Diameter ,  to  fupport 
another  fix  footin  Diameter^  as  it  is  for  a  Pillar  one  foot 
in  Diameter,  to  ftipporta  Pillar  one  foot  in  Diameter? 
But  asa  Pillar  one  footin  Diameter ,.  cannot  fupport  a  Pil- 
lar 6  foot  in  Diameter,  neither  can  a  furface  of  Air,  one 
inch  in  Diameter ,  fupport  a  Pillar  of  Mercut  y  6  inches  in 
Diameter.     But  why  fhould  a  larger  part  of  a  furface  be 
ftronger  than  a  narrower  part  f  I  anfwer,the  one  is  ftronger 
than  theother,for  that  fame  reafon,  why  a  thicker  Cylin- 
der is  heavier  than^  a  thinner:  for  what  I  call  flrength  in  a 
furface,.  its  nothing  elfe  but  weighty  and  what  I  call  weight 
in  a  Cylinder  9  its  nothing  elfebyt  (Irength..    The  fame 
thing  hath  two  names$  becaufe  the  pillar  of  aFluid  preffeth 
down,  and  the  furface  fupports :  therefore ,  in  the  one  its 
called  fondw ,  in  the  other  ptentia.     A«  when  two  fcales 
are  in  equilibrio,  either  this,  or  that  may  be  called  the /><?#- 
dus%  or  either  this,  or  that,  may  be  called  the  fotentu. 
Now  Lfay,if  a  part  of  a  furface  four  inches  broad >  have  as 
much  weight  or  force  in  it  5  as  a  Pillar  of  Mercury  four 
inches  thick  $  then  furely-,  a  pari  of  a  furface  eight  inches 
broad,  muft  have  as  much  weight  and  force  in  it,  as  a  Pillar 
of  Mercury  eight  inches  thick  But  why  ought  a  furface  to 
fuccumb,  whenthe  Pillar  grows  iahight,  and  not  to  fail 
when  it  grows  only  in  breadth  f  Anf%  VVhen  it  grows  in 
breadth,  thzfrpndus  never  exceeds  tho^potentia  3  but  when 
it  becomes  higher,  then  it  becomes  heavier.     That's  to 
fay>  when  a  Pillar  grows  broader,  there's  not  one  part  of 
^hefurface  thatfuflains  it3  more  burdened  than  another- 
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feing  the  part  eight  inches  broad,  is  no  morepreft  with  a 
Pillar  eight  inches  thick  •,  than  the  part  four  inches  broad, 
is  preft  with  a  Pillar  four  inches  thick :  as  eight  ounce  of 
Lead  in  this  Scale,  is  no  more  counterpoifed  with  eight 
ounce  in  the  other  Scale,  than  four  ounce  in  this  Scale,  is 
counterpoifed  with  four  in  the  other.  But  when  a  Cylin^ 
der  grows  in  hight,  \\\tpndus  exceeds  the  potential  one 
part  of  a  furiace  being  more  burdened  than  another.  We 
fee  eleventhly,  that  in  a  large  furface  of  a  Fluid,  wherein 
are  many  parts-,  each  part  is  able  to  fuftain  its  own  proper 
burden.  So  a  part  eight  inches  in  Diameter  fupports  a 
Pillar  eight  inches  thick  5  and  a  part  four  inches,  fupports 
a  Cylinder  four  inches  thick  5  but  cannot  fupport  a  Pillar 
fix  inches  thick.  But  this  feems  rather  to  flow  from  the 
difiroportion  of  Ubiagnitudes  yte'mg  a  circular  plain  4  inches 
in  diameter,cannot  receive  a  Bafe  of  a  Pillar  6  inches  in  dia- 
meter. But  this  is  certain  from  the  very  nature  of  Fluids, 
that  in  a  deep  Water,  wherein  may  bediflinguiflied  100, 
or  1000  different  furfaces ,  each  one  is  able  to  fupportJiis 
own  burden,  and  no  more. 


EX  PERI  ME  NT  "XI  IE 

Figure  17,  18,  19I 

'Or  making  this-Experiment,  take  two  plain  Bodies  of 
Brafs,  or  Marble  well  poliflied.  Make  them  of  any 
quantity  •,  but  for  this  prefent  ufe,  let  each  of  them  be  four 
inches  broad  fquare  wife.  Upon  the  back  part ,  let  each 
one  have  an  handle  about  fix  inches  long,of  the  fame  metal, 
formed  with  the  plain  it  felf,  in  the  founding*  (if  they  be 
of  Brafs )  as  is  represented  in  this  Schegmifai,    When 
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they  are  thus  prepared,  anoint  their  inner- fides  with  Oyl 
or  Water,  and  having  thruft  the  one  lace  alongft  upon  the 
other,with  all  the  ftrength  you  have,  till  all  the  four  edges 
agree, two  whereof  are  reprefented  by  A  B,  and  C  D,  you 
will  find  them  cleave  fo  clofs  together,  as  if  they  were  but 
one  Body,  The  effeft  is  this,  that  ordinary  ftrength  will 
not  pull  them  afunder  •,  and  that  under  a  furface  of  WaterT 
^a  ftrongeTpull  is  required  than  in  the  Air, 

That  we  may  deduce  fome  Hydrojlatical  conclusions 
from  this  Experiment ,  let  us  fuppofe  thefe  two  plain  Bo- 
dies to  be  united  in  the  middle  of  the  Water  IKPQ^, 
that's  34  foot  deep,  and  fufpended  by  a  beam  or  long  tree 
T  V  exifting  in  the  Air,  near  the  top  of  the  Water,  by  a 
chord  SE  palling  between  the  middle  of  the  beam  ,  and 
the  end  of  the  handle  at  E.  Suppofe  next  a  great  weight 
of  Lead  R,  350  pound,  to  be  appended  to  the  end  of  the 
handle  at  H,  of  the  under  plain  Body  CDN  O,  This 
done,  I  affirmnthat  the  beam  T  V,  neither  fuftains  the  un- 
der plain 'Body  CDNOGH,  nor  the  250  jxmnd 
^weigEtorTead  R^thathangs  dn^n  from"7TT^n^|^gTf, 
If  it  be  objected ,  that  the  beam  fupports  the  upper  plain 
Body  ABLMFE5  therefore  it  miift  bear  the  weight 
alfo  of  the  under  plain  CDNOG  H,with  the  weight  R. 
feing  they  are  both  united  together,  and  cleave  fo  clofs, 
as  if  they  were  but  one  Body.  I  anfwer ,  it  fupportsthe 
one  unqueftionably  ,  but  not  the  other.  To  explicate 
this  HydroftaticalMy&ery,  I  muft  aver  three  things  5  firft, 
that  the  inferior  plain  is  fupported  by  the  upward  Pre/Tune 
of  the  lower  Water  PQNO.  Secondly,  that  the 
burden  which  the  beam  fuftains ,  Is  not  the  weight  o(  the 
under  plain,  but  the  weight  of  the  34  foot  of  Water  IK 
L  M.     Thirdly,  that  this  weight  is  exa&ly  the  weight 
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of  the  inferior  flain,  and  Lead  R.  But  is  it  not  more 
eafie  to  fay  ,  that  the  beam  (upports  both  the  flaim  i  I 
anfwer,  if  I  fay  fo,  I  can  neither  affirm  tiuth^nor  fpeak  con- 
fequentially,  But  may  it  not  be  faid,  that  the  inferior 
flain  is  fupported  both  by  the  beam ,  and  the  lowef  water 
P  Q^N  0  <  Ianfwer2  this  is  impoflible  i  becaufe  one  and 
the  fame  weight ,  cannot  be  fupported  totally,  by  two  di- 
ftin<fl  fupporters. 

For  making  thefeaffertions  evident,  I  muft  fuppofe  the 
fuperior'  Water  IKLM  to  be  34  foot  deep,  and  to 
weigh,If  it  were  put  into  a  ballance540o  pound :  and  which 
is  unqueftionable,  that  the  faid  Water  refts  upon  the  back 
of  the  fuperior  flain  L  M.     I  fuppofe  fecondly,  that  the 
lower  Water  P  QJN  O  weighs  as  much  3  and  thrufts  up 
the  inferior  flain  with  as  great  weighty  as  the  fuperior 
flain  is  preft  down  with ,  by  the  fuperior  Water.    This 
is  evident  from  former  Experiments.      And  laftly  ,  I  fup- 
pofe each  flain  to  weigh  two  pound,  and  the  weight  of 
Lead  R -3  50,  It  is  to  be  obferved  here,that  no  miftake  may 
arife  in  the  calculation  afterwards ,  that  though  it  be  faid, 
this  34  foot  of  Water  weighs  400  pound ,  yet  in  it  felf  ic 
weighs  but  200  :  but  confidering  the  Preffure#of  the  Air 
upon  I K, which  is  as  much ,  it  may  be  truly  faid  to  weigh 
400.     Thefe  things  being  premitted  J  fay  the  weight  thai, 
the  beam  TV  fuftains.  is  not  the  weight  of  the  inferior 
flain  ,  and  the  Lead  R  ;  but  352  pound  of  the  fuperi- 
or VVater  IKLM^  and  conf tquently  7 "~i hat  the  lnfj^ 
rlor  flain  is  "fupported  byijhilower  VVatej^PQN  Qg 
The  reafon  is ,  becaufe  the  lower  Water  preiTeth  up  with 
the  weight  of  48  pound.     It  is  in  it  felf  400  pound :  but 
being  burdened  with  352  ,  it  cannot  thruft  up  with  more 
weight  than  48.  ■ .  Now,  it  preffing  up  with  48,  muft  eafe 
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the  beam  of  48 ,  and  counterpoife  fo  much  of  tlie  fupe- 
rior  Water ,  and  confequently  the  beam  muft  fupport 
only  352  pound  of  it.  But  put  the  cafe  (  you  fay  J  the 
weight  R  ,  were  130  pound ,  160  pound,  or  180  pound, 
would  the  beam  be  lefs  or  more  burdened  with  the  fuperi- 
or  Water?  Ianfwer,  if  Rbe  130  pound,  then  the  beam 
fuppofts  only  132  pound  of  die  fuperior  Water  •,  for  if 
the  inferior  be  only  burdened  with  1 30,  the  weight  of  R, 
and  with  two  the  weight  of  the  inferior  plain ,  then  muft 
it  prefs  up  with  368,  and  by  this  means,muft  eafethe  beam 
of  fo  much,  it  fuftaining  1 32  pound  only.  According  to 
this  compting,  when  the  Lead  R  weighs  160  pound,  the 
beamfupports  only  238  pound  of  the  fuperior  Water. 
If  it  weigh  180  pound,itfuftains  218.  And  if  the  weight 
R  were  taken  away ,  the  beam  fupports  no  more  of  the 
fuperior  Water  than  two  pound. 

To  proceed  a  little  further  5  imagine  the  two  Plains  to 
be  drawn  up  17  foot  nearer  the  firft  furface  I K,  namely  as 
high  as  Z  W.  This  done,  the  union  breaks  up,  and  they 
prefently  fall  afunder.  Thereafon  is,  becaufe  .rhe  fur- 
face  Z  W  is  not  able  to  fupport  352  pound,  but  only  300, 
which  I  prove  thus.  If  68  foot  fuftain  400,  then  51 
foot  muft  fuftain  300.  Ifay68,  and  not  34,  becaufe  as 
was  noted,  tfiejlriffur^qfj^ 

is  equivalent  to  other  34  foot:   and~therefore  though 
x^deepnefsof^  between  I K  and  L  M  be  but 

14  foot  reallyTT€t  k  is  68looFviYtuaUY^  and_lD_effe& 
imagine  feoondly  the  furface  I  K  to  (ubfideiy  foot,  name- 
ly to  Z  W.  In  this  cafe  the  union  is  broken  alfo,  and  the 
lower  Plain  falls  from  the  upper.  The  reafon  of  this,  is 
the  fame  with  the  former  \  becaufe  by  what  proportion 
you  diminifh  the  bight  of  the  fuperior  Water,  by  that 
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fame  proportion  you  diminifli  the  upward  PrefTure  of  the 
jower  VVater.  Therefore,  if  you  fubtraft  from  the  fu- 
perior Water  1 7  foot,  that  weighs  100  pound ,  you  fub- 
tra&  likewife  100  pound  from  the  inferior  Water,  and 
confequently,  you  make  it  prefs  up  only  with  300,  but 
3 co  is  not  able  to  counterpoife  352, 

Let  us  fuppofe  thirdly,  the  fuperior  Plain ,  and  the  &- 
perior  Water  to  be  annihilated  5  then  I  fay  ,  the  Preffure 
and  force  of  the  under  Water  would  thraft  up  the  inferior 
Plain  and  the  weight  R  about  eight  foot  higher  then  X  Y 
and  there  fufpend  them.  The  reafon  is ,  becaufe  the  fur- 
face  X  Y,  being  able  to  ftfftain  400,  and  being  burdened 
only  with  35a ,  muft  have  the  weight  of  48.  Now, 
the  upper  Plain  being  taken  away  ,  and  the  upper  Water 
alfo,  and  the  empty  fpace  of  both  remaining,  the  faid 
weight  of  48  pound,  muft  carry  the  under  Plain  as  high  as 
is  faid.  Let  us  fuppofe  fourthly,  the  PrefTure  of  the  Ele- 
ment of  Air,  that  refts  upon  I  K,  to  be  taken  away,  then 
muft  the  two  Plain  bodies  be  difunited,  the  inferior  falling 
from  the  fuperior.  The  reafon  is,  becaufe  in  this  cafe, 
the  fuperior  Water  would  have  but  the  weight  of  200 
pound,  and  confequently  the  inferior,  would  prefs  up  only 
with  as  much  .•  but  200  is  notable  to  counterpoife  352. 

From  what  is  faid  we  fee  fiift  ,  that  in  all  Fluids  there  is 
an  upward  PrefTure .,  as  well  as  a  downward  x  and  that  the 
one  is  alwayes  of  equal  force  to  the  other :  becaufe  the  in- 
ferior Plain  is  prefled  up  with  as  great  force  ,  as  the  fupe- 
rior Plain  is  preffed  down  with.  We  fee  fecondly  ,  that 
in  Fluids,  there  is  a  Pondus  and  a  Potentia.  The  Potent?*, 
here  is'thelnferior  Water ,  and  the  Pondus  is  the  fuperi- 
or. Or,  the  350  pound  of  Lead  R,  may  be  called  the 
Pondus^  which  counterpoifeth  the  Petenttaot the  furface 
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of  Water  X  Y.  We  fee  thirdly  ,  thanhcxug^^ 
fare  of  a  Fluid,  be  not  the  fame  thing  with  the  natural 
■jahr^jgrit  ls^cylvalent.tos it :  becaufe The  35  2  pound 
Lead  R  ,  is  lultained  bytlie  Preffure  of  the  inferior 
VVater,  which  could  not  be,  unlefs  they  were  virtually 
the  fame.  We  fee  fourthly ,  that  there  may  be  as  much 
Preflure  in  one  foor  of  Water,  as  tfoere  is  weigh  tin  1  oov  or 


in  1  ooo  foot^or  in  looolatBortL:,  For  put  thecals  thele 
two  plain  bodies  were  fufpended ,  ioo  fathom  below  the 
furface  of  the  fea  ,  and  within  a  foot  or  two  of  the  ground, . 
as  much  weight  would  be  required  to  pull  them  afunder,as  is 
the  weight  of  a  Pillar  of  Water  100  fathom  high,  and  4 
inches  thick  every  way •,  which  will  be  more  then  3000 
pound  weighty  befides  the  weight  of  the  Air  above*  that 
will  weigh  200  pound, .  This  could  not  be^  unlefs  there 
were  as  much  PrefFure  in  thejoweft  foot  of  this  Water, 
thafsTocTfaiiL^m  Jeep*  as  tEerelFwilgEt  in jhejvhole 
J^illar  above.  ^We  fee  nFthly^tTie  more the  Jottntia  of  a 
JfarFace   is  "Lurdened^j  he  mor  eTe^ble  j^xhzjgondus  : 
becaufetheTseavier you ma^e The^Lead  R,  thatburdens 
the  inferior  Water,  the  more  weight  of  the  fuperior  Wa- 
ter refts  upon  the  Beam%    We  fee  fixthly,  the  more  un» 
equally  a  body  is  prefled,  the  more  the  Preflm^gJsj^g/?^, 
T^runderftanding  this,  confider that tEeunder- face ofthe 
fuperior  Plain,  is  more  and  left  prefled,  according  to  the. 
more  and  lefs  weight  the  Lead  R  is  of:  for  put  the  cafe, 
the  inferior  Vlain  were  taken  away,  the  face  of  the  fuperior 
Plain,  would  be  equally  preft  with  the  back  of  it.     But 
when  the  inferior  Plain. is  united  to  it,  the  PrefTure  of  the 
Water  is  kept  off  5  by  which  means  the  back  is  preft  more 
than  the  face.     Now,  as  the  inferior  Plain  becomes  hea- 
vier and  heavier,  by  making  the  weight  R  more  and  more 
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weighty,  thelefsand  lefeisthe  face  of  the  fuperiot  Plain 
preft  up.  Hence  it  is,  thafas  this  inequality  of  Preffure 
becomes  greater  and  greater;  fo  the  weight  of  the  fuperi- 
or Watery  affe&s  the  Beam  more  and  more.  Or,  if  the 
fuperior  Plain  were  a  fenfible  body ,  as  Animals  are,  it 
would  find  the  back  of  itmiore  and  more  burdened,  accor- 
ding as  the  weight  R,  becomes  heavier  and  heavier.  We 
fee  feventhly,  that  Water  weighs  in  Water :  becaufe  all 
the  weight  the  Beam  fupports,  is  the  burden  of  the  fupe- 
rior Water,  and  not  the  burden  oj the  inferior  Plain,  or 
of  the  weight  R  ■  It  fupports  the  weight  alfo  of  the  fupe. 
rior  Plain,  but  this  is  not  confiderable.  This  is  only  to  be 
underftood,  when  the  Preffure  is  unequal  5  for  if  the  up- 
per Plain  were  as  much  preft  up,  as  it's  preft  down,  the 
weight  of  the  fuperior  Water  would  not  be  found  by  the 
Beam.  We  fee  eighthly,  that  the  higher  a  furface  be%  it 
is  the  weaker ;  and  the  lower  it  be«  it  is  the  ftronger :  be- 
caufe when  the  two  plain  bodies  are  pulled  up,i  7  foot, they 
fall  afunder.  We  fee  ninthly,  the  vanity  of  the  common 
opinion,,  that  maintains  two  plain  bodies  to  cleave  clofs  to- 
gether for  fear  of  'vacmtyj,  and  that  neither  Humane  nor 
Angelkk  ftrength  is  able  to  break  this  union,  without  the 
rupture  and  fra&ure  of  them  both. 

It  may  be  enquired,  upon  fuppofition,  that  the  inferior 
flainhdA  four  holes  cut  thorowthe  middle,  fquare-wife, 
as  A  BCD  in  the  18  Figure,  what  Phenomena  would 
follow  ?  Before  I  anfwer,confider  that  this  Figure  repre- 
fents  the  inner  face  of  the  Brafs- plate  C  D  N  O,  of  the 
1 7  Figure,  which  as  was  fuppofed,  is  four  inches  from  fide 
to  fide,and  confequently'con tains  16  fquare  inches.  Now, 
imagine  the  under  plain  C  D  N  O  ,  while  it  is  united  to 
the  uppermoft,  to  have  four  fquare  inches  cutted  out  of  ir5 
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as  A  B  C  D.  Thefe  things  being  rightly  conceived,  and 
itnderftood,  I  fay,  when  thefaid  holes  are  cut  ted  thoroWj 
the  beam  T  V,  that  now  fuftains  350  pound,  fliall  by  this 
means,  only  fuftain  2:50  pound.  To  make  this  evident, 
confider  that  the  under plain  (as  was  faidj  contains  16 
fquare  inches.  Next, that  the  top  of  the  inferior  Water 
upon  which  the  />/^refts,  contains  as  many,and  that  every 
inch  of  the  Water  weighs  2  5  pound ,  feing  the  whole,  as 
was  fuppofed  before,  weighs  400  pound.  Now,  T  fay,the 
beam  mull  fupport  only  2.50  pound  of  the  Water  I K  L  M5 
becaufe,  thefe  holes  being  made  ,  the  top  of  the  inferior 
Water  comes  through  them,and  preflethup  the  face  of  the 
fuperior  plain  with  100  pound,  and  fo  eafeth  the  beam  of 
fomuch.  I  affirm  next,  that  though  the  inferior  Water 
NO  PQ^be  in  it  felf  40Q  pound  ,  and  confequently  able 
to  fupport  the  inferior  .plain?  with  the  weight  R,  albeit 
they  weighed  fo  much ,  yet  the  faid  holes  being  cut  out^ 
it  is  not  able  to  fupport  more  burden  than  3  00.  The  rea-- 
fonis,  becaufeof  16  parts  that  did  actually  bear  up  be- 
fore,thereare  only  1 2  now  that  fuftains.  And  every  one 
of  thefe  twelve ,  being  but  able  to  fupport  25  pound,  it 
neceffarily  follows  v  that  the  greatest  weight  they  are  -able 
to  fuftain,  is  300  pound.  I  affirm  thirdly,  that  if  a  fifth 
hole  were  cut  through,  theunder/>/^/>  would  fall  from  the 
upper  5  becaufe  in  this  cafe>  the  inferior  Water  is  not  able 
to  fupport  350  pound  as  before ,  feing  of  1 6  parts ,  there 
are  five  wan  ting, and  eleven  temaining,cannot  fupport  more 
weight  than  275  pound.  Moe  questions  of  tjjis  kind  might 
be  propofed  5  as  firft>  what  would  come  to  pafs,  if  the 
the  upper  plain  had  as  many  holes  cut  through  it,  anfwer- 
kig  to  the  four  of  the  nether  f  Secondly,  what  would  fol* 
QWfil  th  e  get  her  flaw  were  intke,  and  four  bored  through 
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the  upper  f  But  I  (hall  fuperfede,  and  leave  thefe  to  be 
gathered  by  the  judicious  Reader.  . 

From  this  Experiment  we  fee  firft,  that  the  broader  and 
larger  a  furface  of  a  Fluid  be,  it's  the  more  able  to  fuftain  a 
burden^  and  the  narrower  it  be,  'tis  the  lefs  able.  Second- 
ly, that  each  part  of  a  furface,  is  able  to  fuftain  fo  much 
weight,  and  no  more,  and  no  lefs. 

Before  I  put  a  clofe  to  this  Experiment,  it  will  be  need- 
ful to  anfwer  an  objection,  propofed  by  DoEtor  More  in  his 
Antidote  againft  At heifm ,  againft  the  Preffure  of  the  Air, 
which  in  eife&  militats ,  by  parity  of  reafon  ,  againft  the 
Preffure  of  the  Water  likewife.     He  argues  thus.     If  the 
Air  were  indowed  with  fo  much  Preffure3  as  is  commonly 
affirmed,  then  it  ought  to  comprefs,fqueez3or  ftrain  toge- 
ther, any  foft  body  that  it  environs,  as,  v.g.  Butter,    Put 
the  cafe  then,there  were  a  piece  of  Butter,  four  inches  broad 
every  way,  ancWone  inch  thick :,  containing  \6  fquare 
inches,  upon  every  fide  \  as  may  be  reprefented  by  the 
Figure  1  p.    In  this  cafe,  there  is  a  far  greater  Preffure, 
upon  the  two  faces,   than  upon  the  four  edges  %  and  there- 
fore, it  ought  to  be  compreft3  and  ftrained  together,  to 
the  thinnefs  of  a  Iheet  of  Paper.     For  anfwer,  let  us  fup- 
pofe  the  piece  of  Butter,  to  be  30  or  40  foot  below  the 
furface  of  a  Water,  where  it  ought  to  fuffer  far  more  Pref- 
fure, than  above  in  the  Air.,    Next ,  that  it  lies  Horizon- 
tal ,  .With "one  face  upward,  and  th£"other  downward. 
Thirdly,  that  the  upper  face  fupports  a  Pillar  of  Water 
200  pound  weight,  and  confequently,  that  the  under  face 
is  preft  up  with  as  much.     And  laftly,  that  every  edge  is 
burdened  with  50.     It  may  be  reprefented,  with  the  help 
of  the  fancy,  in  the  ip  Figure,  where  AB  is  a  piece  of 
Butter  four  inches  fquare,  aad  one  inch  thick.    Only  take 
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notice  ,  that  nothing  here  is  represented  to  the  fig  ht,  fave 
one  of  the  four  edges,  namely  A  B  5  the  other  three ,  and 
the  two  faces  being  left  to  the  fancy  :  Yet,  the  upper  face 
may  be  reprefented  by  F  H  K  M ,  and  the  under  by  N  O 
P  Q^  Tnefe  things  being  rightly  underftood ,  it  is  won- 
dered, why  the  two  great  and  heavy  Pillars  of  Water,  the 
one  E G I LFHKM,  that  preffeth downward  ,  and  the 
other  N  0  P-QRS  TV  >  that  preffeth  upward ,  do  not 
ftrain  together  the  fides  of  the  Butter  $  feing  the  Prdliire 
of  the  Water  B  C  ,  and  the  Preffure  of  the  Water 
D  A ,  are  far  inferior  to  them  for  ftrength,  even  by  as 
much  difference,  as  four  exceeds  one.  Though  this  ob- 
jeftion  feem  foraewhat ,  yet  it  is  really  nothing,  which 
I  make  evident  alter  this  manner.  Firft,  I  grant  that 
the  upper  face  FHKM  is  burdened,  with  200 pound, 
and  the  nether  face  NOPQ^  with  as  much.  Secondly, 
that  the  edge  B,  is  only  burdened,  with  fo  pound,  as  is  the 
edge  A.  The  other  two  edges ,  fuftains  each  one ,  as 
much.  Secondly,  though  this  be,  yet  I  affirm  the  two 
fides  to  be  no  more  burdened ,  than  the  edges :  that's 
to  fay,  the  Preffure  upon  the  fides,  is  equal  to  the  Pref- 
fure upon  the  edges,  which  I  prove  thus.  The  Preffure 
upon  the  part  M,  is  equal  to  the  Preffure  uponthe  part  K, 
but  the  Preffure  upon  the  edge  B ,  is  equal  to  the  Preffure 
uponthepartM  :m  therefore  the  Preffure  upon  B,  is  equal 
to  the  Preffure  upon  K.  The  major  Propofition  is  evident, 
becaufe  the  Pillar  of  Water  L  M,  is  of  the  fame  weight, 
with  the  Pillar  of  Water  IK.  The  Minor  is  alfo  evident, 
becaufe,  the  Pillar  BC,  is  of  the  fame  weight,  with  the 
Pillar  L  M.  Now,  jf  the  Preffure  upon  the  edge  B3  be 
equal  to  the  Preffure  upon  M  and  K,  it  muft  be  likewife 
equal  to  the  Preffure  upon  H  and  E    If  this  be,  then  the 
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edge  of  the  Butter  B,  muft  be  no  more  preft,  than  the  fid. 
FHKM:  therefore  the  Water  B  C,  can  no  more  yeelcf 
to  the  Water  E  F  G  H  I K  L  M,  and  fuffer  the  Butter  to, 
be  fqueezed  out  at  B,  than  the  VVater  L  M,  can  yeeld  to! 
the  VVater  E  F  G  H  I K  ,  and  fuffer  the  Butter  to  be 
fqueezed  out  at  M,    Ifany  man  fhall  infift  and  fay,  that 
the  upper  face  bears  the  weight  of  four  Pillars ,  which 
weighs  400  pound  5  but  the  edge  B  is  only  burdened  with 
50:  therefore  50  ought  to  yeeld  10400.    I  anfwer,  ac- 
cording to  the  2p  Theorem,  nameJy ,  that  a  thicker  Pillar 
of  a  Fluid  is  not  able  to  prefs  ,  or  move  ajlenderer  ,  unlefs  ' 
there  be  an  unequal  Preffure,   therefore  the  thick  Pillar, 
thatpreiTeth  the  face,  cannot  move  the  (lender  Pillar,  that 
prefleth  the  edge  :  but  there  is  here  no  unequal  Preffure, 
feing  the  Water  X  Y  Z  V ,  is  of  the  fame  hight  with  the 
four  Pillars  that  refts  upon  the  face  of  the  Butter.     I  grant, 
if  the  faid  Water  were  not  fo  high,  as  the  other  is,  by  the 
one  half  •  thenTurely  the  Butter  would  be  fqueezed  out  at 
B  j  becaufe  the  fhorter  a  Pillar  be,  the  lefs  Preffure  is  in  the 
furface  under  it  $  therefore,  there  muft  be  lefs  Preffure  ac- 
cording to  that  fuppofition  in  the  Water  B  C,then  now  is 
Or  put  the  cafe,  the  Pillar  I K  were  fhorter  then  G  H     or 
L  M,  the  fame  etiecl:  would  follow ,  nameJy,  a  fqueezin? 
out  of  the  Butter  from  K.     Or,  let  us  fuppofe  the  Pillar  I 
K,  to  be  higher  than  G  H  or  L  M.     In  fuch  a  cafe,  the 
weight  of  the  faid  Pillar  would  prefs  through  the  Butter. 

From  what  is  faid ,  we  fhall  only  interr  this  conclufion 
that  equality  ofhight  between  Pillars  ofa  Fluid  makes  e- 
qual  Preffure,  and  inequality  of  hight  makes  unequal  Pref- 
fure Therefore 'tis  no  matter,  whether  they  be  grofs  or 
imall  thick  or  flender,  provided  they  be  all  of  tite 
lame  Altitude.  
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EXPERIMENT  XIV. 

Figure  ^o. 

His  Schematifm  reprefents  a  VefTel  full  of  Water 
8  foot  deep.  E  F  is  a  Glafs-Pipe,  open  at  both 
;nds,about  9  foot  high,and  one  inch  in  Diameter.  ABC 
D  is  a  Veffel  of  Glafs,or  of  any  other  metal,  thorow  whofc 
orifice  above,  the  faid  Pipe  comes  down.  B  HI  is  a  Pipe 
*oingout  from  the  faid  Veflel,  crooked  with  a  right  angle 
it  H ,  that  the  orifice  I  may  look  upwards.  That  fome 
Wydroftatical  conclufions  may  be  inferred  from  this  Expe- 
riment, fill  the  lower  Veffel  ABCD  wkhQuick*filver 
ilmoft  \  then  pour  in  as  much  Water  above  it ,  as  will 
511  the  fpace  ABH,  leaving  from  H  to  I  full  of  Air. 
Next,  thruft  down  the  orifice  of  the  Pipe  Ee,  below  the 
.faid  Water  and  Mercury,  till  it  ttk  upon  the  bottom  C  D. 
Laftly,  flop  well  with  cement  the  paffage  of  the  lower 
Veffel  3  through  which  the  Pipe  came  down,  that  neither 
Air  nor  Water  may  go  out ,  or  come  in.  Thefe  things 
being  done,  let  down  this  Engine  to  the  bottom  of  the 
large  Veffel,  which,  as  was  noted,  is  full  of  Water  from 
M  N  to  K  L  ,  8  foot ,  and  you  will  find  the  Mercury 
to  rife  in  the  Pipe  from  ABto  G,  6  inches,  and  more, 
The  reafon  is,  becaufe  there  is  a  Pillar  of  Water  K  I/that 
enters  the  orifice  I,  and  preffeth  down  the  Air,  from  I  to 
P,  3  inches,  which  before  was  6 .  This  Air  being  fobur- 
dcnecf  5  inftantly  preffeth  forward  the  Water  H  B  A  : 
and  this  preffing  thefurfaceof  theftagnant  Mercury  A  B, 
caufes  the  liquor  run  up  the  Pipe  from  A  B  to  G ,  6  inches: 
The  reafon,  why  it  rifeth  6  inches,  is  this :  between  the 
furfacepfthe  flagnant  Mercury  AB,  and  thetopofthe 
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Water  LOK,  are  84  inches.  Now  Water  being  14 
times  naturally  lighter  then  Mercury,,  there  muft  be  ij 
inches  oi  Water ,  required  for  liiltaining  one  inch  of  Mer- 
cury,  and  confequently  84,  for  fupporting  6 .  For  a 
fecond  trial,  lift  up  the  whole  Engine  to  the  top  of  the 
Water,  and  you  will  find  the  6  inches  of  Mercury  BG 
fink  down  ,  and  become  no  higher  within  the  Pipe ,  than 
the  furface  of  the  ftagnant  Mercury  AB  without.  The 
reafonis,  becaufe  by  coming  up  above  the  Water ,  the 
PreiTure  of  the  Water  KI,  is  taken  away  from  the  orifice 
I,  by  which  means  the  compreft  Air  H  P ,  extending  it 
felf  to  I ,  liberats  the  Water  A  B  H  of  the  Preflure  it had, 
and  this  free th  the  Mercury  of  its  Preflure,  and  fothe  6 
inches  falls  down.  For  a  third  trial,  flop  dofely  the  ori- 
fice I,  and  let  all  down  as  before.  In  this  cafe  ^  you 
will  find  no  afcent  of  Mercury  from  B  to  G:  be- 
caufe the  Water  I£  !  cannot  have  accefs  to  thrufi: 
down   the  Air  from  I  to  P  ,  as  formerly* 

For  a  fourth,  open  the  faid  orifice  I, while  the  Engine  \% 
below  the  Water,  and  you  will  find  the  Mercury  rife  from 
B  to  G :  becaufe  the  Pillar  of  Water  K  I,  hath  now  accefs 
to  prefs.  For  a  fifth  trial, ft  op  the  orifice  I,  and  bring  up 
all  to  the  top ,  and  you  will  find  the  fix  inches  of  Mercury 
BG  fufpended,  as  if  the  Engine  were  under  the  Water. 
The  reafon  is,becaufe  the  flopping  of  the  orifice,  keeps  the 
inclofed  Air  PH,  under  the  fame  degree  of  Preffureit 
obtained  from  the  Water  K  I.  For  a  fixth  proof ,  open 
the  fame  orifice  I,  while  the  Engine  is  above  the  Wa- 
ter ,  and  you  will  find  the  fix  inches  of  Mercury  fall  down, 
oecaufe  the  imprifoned  Air  H  P,  obtains  now  "its  liberty  5 
and  expanding  it  felf  from  H  to  I,  eafes  the  Water  B  H 
of  the  burden  it  was  under.     For  a  feventh ,  pour  in  1 4 
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inches  of  Water  .at  the  orifice  F,  till  it  reft  upon  the  top « 
of  the  Mercury  #t  G,  and  you  will  find  one  inch  fall 
down.  Pour  in  as  much,  and  two  inches  falls  down.  In 
a  word,  j>our  in  as  much  Water ,as  will  fill  the  Pipe  to  O, 
and  you  will  find  the  whole  fix  inches  fall  down;  The 
reafon  is,  becaufe  the  Water  K  I,-  is  not  able  tp  fuftain,\ 
both  the  fix  inches  of  Mercury  and  the  Water,  that's 
poured  in  5  any  one  of  them  being  able  and  fufficient  to 
counterpoife  it,  Koran  eighth  trial ,  empty  the  Pipe  of 
the  faid  Water,  and  after  the  Mercury  is  afcended  from 
A  B  to  G,  as  formerly ,  fuck  out  the  whole  Air  between  : 
G  and  F,  and  you  will  find  the  Mercury  to  rife  from  G  to 
R 29  inches.  The  reafon  of  this  is  evident  from  the 
Pillar  of  Air  SK,  thatrefts  upon  the  top  of  the  Pillar  of 
Water  K I :  for  by  fucking,  out  the  faid  Air ,  you  take 
away  xhtpndus  or  weight,  that  count erpoi  fed  the  weight 
of  the  Pillar  S  K  ,  therefor  it  finding  its  counterpoife 
removed , - prefently  caufeth  the  Water  KI,  to  enter 
farder  within  the  crooked  Pipe ,  till  it  hath  preft  up  the 
liquor  to  R.  For  a  ninth  trial,  take  the  fix  inches  of 
Mercury  B  G,  and  put  them  into  the  fcale  of  a  ballance  * 
then  take  as  much  Water ,  as  will  fill  the  Tub  between 
A  B  and  O,  and  put  it  into  the  other  fcale,  and  you 
will  find  a  moft  exa<9:  counterbalance  between  them. 
The  reafon  is  ,  becaufe  if  the  Water  K  H ,  or  a  Pillar  of 
that  hight ,  be  able  to  raife  and  counterpoife  the  Mercury 
BG;  then  muft  as  much  Water,  as  fills  the  Pipe 
bet^ven  B  and  O, be  the  juft  weight  of  it.  The  reafon  of 
this  confequence  is ,  becaufe  thefe  two  Waters  are  of  the 
fame  weight  :  therefore,  if  the  one  be  the  juft  weight  of 
it,  the  other  muft  be  fo  too,  If  it  be  faid,  that  the 
Water ,  that  fills  the  Pipe  between  B  and  (X  is  far 
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thicker,  then  the  Water  KH5  therefore  they  cannot  be 
both  of  one  weight.   I  anfwer,  equality  of  altitude,  in  this 
Ballance  of  Nature,    is  equality  of  weight  :    therefore/ 
feing  'the  one  Water ,  is  as  high  as  the  other,  they  muft 
be  both  of  one  weight.     If  it  be  faid  ,  that  a  Pillar  of 
Water  between  K  and  H  5  cannot  counterpoife  the  fix 
inches  of  Mercury  BC,  both  being  put  into  aballance  ? 
and  the  reafon  is,  becaufe  the  one  is  thicker  than  the  other#  • 
1  anfwer .  this  only  proves  that  two  Pillars  differing  in 
weight  in  the  Libra  or  Artificial  Ballance,  may  be  of  one 
weight  in  the  Natural  Bdlance :  becaufe  in  the  Artificial  \ 
BaUance,  bodies  counterpoife  one  another,  according  to  L 
all  their  dimenfions ,  but  in  the  Natural  Ballancey  fuch  as  j 
this  Engine  is ,  Fluids  counterpoife  one  another  3  accord-/ 
ing  to  their  altitude  only. 

From  the  firft  trial ,  we  conclude  firft, ,  that  Water 
even  in  its  own  place  gravitats  and  weighs ,  becaufe  this 
Water  by  its  Preffure,  de  faffo  thxufts^iip  6  inches  of 
Mercury.  We  fee  in  the  next  place  ,  that  the  Preffure  of 
a  Fluid,  is  as  eafily  c6^m\xvAczit^Horitontallyy  as  Per  fen* 
dicularl)^  becaufe  the  Preffure  runs  alongft  from  H  to  B. 
We  fee  thirdly  \  that  Fluids,  may  have  as  much  Preffure 
begotten  in  tnem  ,  even  while  they  are  environed  about 
clofely  withfolid  bodies,  whereby  the  fuperior Preffure, 
immediatly  and  dire&ly  by  perpendicular  lines  is  keeped 
off, as  if  they  wereimmediatly  under  the  Preffure-:  becaufe 
the  Mercury  ABC  D ,  is  as  much  burdened  with  the 
-  Preffure ,  that  comes  from  H ,  as  if  the  upper  part  of  the 
Vefiel  A  B,  were  open  to  let  in  the  fuperior  Preffure,  bf 
perpendicular  lines.  The  Air  than  under  the  roof  of  a  houle, 
is  under  as  great  a  Benfil  and*  Prefliire,  as  the  Air  without; 
that's  directly  under  the  Preffure  of  the  Atmofphere. 
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We  fee  fourthly  .that  the  Preflkeofca  Fluid/may  be  as 
eafily  communicated  thorow  the  parts  of  Heterogeneous 
Fluids,  asthorowthe  partsof  Homogeneous*  becaufe  the 
P^efTureofthe  Water  KI,  is  as  eafily  communicated 
thorow  the^irPH,  thorow  the  Water  HB,i  and  -tho-* 
row  the.  flagnant  Mercury  BD  to  the  orifice  E*  as  if 
nothing  interveened  but  VVater.  We  fee  fifthly,  that 
Mercury  icanjuffcr  a  Preffure  ^  as  well  as  Water  or  AFT 
T)£caufe  the  fix  inches  cannot  rile  from  15  to  G-,  unlefs  the 
ftagnant  Mercury  A  JJ  C  D  were  comprefsed  ,.'  even  in 
all  the  partsof  k*t. 

From  the  fecondjrial  >  we  fee ,-  that  there  cannot  bea 
fmdus  in  ,a  Fluid ,  unlefs  there  be  a  Potentia,  tocounter- 
poifeit:  for  when  you  take  away  the  Water  R  I,  by 
lifting  up  the  Engine  to  the  top  of  the  Water  \  the  Meiv 
cury  B  jG*  prefently  falls  down,'  From  the  third  triaUwe 
conclude,  that  the  Preffure  of  a  FluidT^cannot  be  comma-* 
nicated  thprow  folid > Bodies-;  for  when  the  Engine  is 
drowned  below  the  Water  >  with  the  orifice  I,  flopped,' 
no  afcent  of  Mercury  follows.  We  conclude  from  the 
fourth  trial^,  that  it  is  impoffible  for  two  Fluids  to  coun* 
terpoife  one  another,  unlefs  they  be  in  Equilibrio  becaufe 
the  Water  KI  cannot  fuft$in  /the  Mercury  BG,  unlefs 
it  be  of  the  fame  weight.  Fr|m  the  fifth^we  conclude^  that 
a  Fluid  may  be  keeped  und#the  fame  degree  of  compref- 
iion  ,  after  the  fuperior  weight  that  begat  it ,  is  taken 
away:  for  after  the  Engine  is  brought  above  the  Water; 
with  the  orifice  I  flopped  ,  the  Mercury  B  G  is  flill  fuf* 
pended,  even  by  vertueof  the  Preffure,  that's  in  the  ftag- 
nant Mercury.  This  tells  us  $  that  a  fphere  of  glafsfull oL 
Jlir,  may,  retain  its  Benfil  * evenjhough^ 
Incat  of  Air '.,  that  begat  ItV  ymT^moYti.  I  From  the 
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fix  th  we  gather,  that  a  Fluid  cannot  abide  under  Preffure, 
when  the  burden  is  taken  away  that begatit ,  or  that  keep* 
edit  under  Preffure:  for  by  opening  the  orifice  I,  the 
Air  P  H  extends  it  felf :  and  fo  are  the  Water ,  and  Mer- 
cury within  the  Veffel  freed  of  their  Preffure  likewife#: 
We  gather  from  thejeventhitml,  that  in  the  Ballanceoi 
Nature ,  one  ScaTecannot  be  morFburdened  then  another  5 
or  "that  two  Fluids  cannot  counterpoife  one  another ,  un- 
lefs  they  be  in  equiliirio  : 'for  when  you  pour  in  14 
inches  of  Water,  upon  the  top  of  the  Mercury  at  G,  they 
thruft  down  one  inch  ,  that  there  may  be  a  juft  tquipon- 
<£/*w,between  them,and  the  oppofite weight  E  I.  We  ga« 
ther  from  the  eighth  trials  which  was  obfoved  before  5 
firft,that  there  cannot  be  a  pyemia  in  a  Fiu:d5  ualefs  there 
be  a  Pondus  to  counterpoife  it  .*  for  when  yon  fuck  cut  die 
Air  G  O  y  which  was  the  Ponduf,  that  counterpoifed  the 
Air  SK,  this  prefently  in  fteadofit,  raiieth  29  inches  of 
Mercury  from  GtoR.  We  fee  fecondly,  that  one  pil- 
lar of  Air  can  counterpoife  another^  Fluids  of  diverfe  kind$ 
intervening :  becaufe  the  Air  S  K>  counterpoifes  the  Ait 
within  the  Pipe  GO,  the  V  Vater  K  P  firft  interveening  5 
the  Air  P  H  next  interveening,  and  the  ftagnant,  and 
fufpended  Mercury  interveeningalfo.  We  fee  thirdly  from 
this  eighth  trial,  that  the  Preffure  of  the  Jtmofphere,  may 
be  communicated  thorow  diverfe  kinds  of  Fluids,  without 
the  leaft  diminution  of  its  weight :  becaufe  the  weight  of 
the  Pillar  of  Air  S  K  /  is  communicated,  and  Tent  down 
thorow  the  Water  K  I,  -thorow  the  Air  P  H,  thorow  the 
V Vater  H  B,  thorow  theftagnnnt  Mercury  B  D,  and  up 
thorow  the  fufpended  Mercury  B  G ,  till  it  fufpend  the 
29  inches  between  G  and  R,  which  is  the  juft  counter- 
balance of  it,  We  fee  moreover,  that  Fluids  counter- 
poife 
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poife  one  another,  according  to=  altitude  only ,  and  not 
according  to  thicknefs  and  breadth  ■$ by comparing  the  Wa- 
ter K  I,  that's  but  half  an  inch  thick,  to  the  Mercury  B  G, 
that's  a  whole  inch  thick.    We  fee  from  the  laft  trial,  that 
when  a  Fluid  is  neceflkated  ,  to  counterpoife  a  Fluid  of 
another  kind,  in  fteadof  a  Fluid  of  its  own  kjnd,  it  fuftains 
no  more  of  it,  than  what  is  the  ju'ft  weight  ot  the  Fluid  of 
its  own   kind,  becaufe  the  VVaterK  I,  being  under  a 
neceflity  to  counterpoife  the  Mercury  BG,  in  ftead  of  fo 
much  Water  as  would  fill  the  Tub,  it  fuftains  no  more  of 
it,  than  the  juft  weight  of  fo  much  Water,  as  isfaid, 
Wefeefecondly,  that  when  two  Fluids  of  divers  kinds, 
do  counterpoife  one  another,   that  which  is  heavieft  in 
Jpecie,  hath  alwayes  the  fhorteft  Cylinder,     Next ,  that 
the  difference  between  their  altitudes,  is  moft  exadly  ac- 
cording to  the  difference  between  their  natural  weights, 
therefore  B  G  is  14  times  lower  than  B  O  5  becaufe  Mer* 
cury  is  14  times  heavier  than  Water.  We  fee  moreover, 
that  though  two  Cylinders  of  a  Fluid,  can  counterpoife 
ons  another  in the  Natural  Ballance^  fuch  as  this  Engine 
is,  yet  they  will  not  do  it  in  the  Artificial  Ballance :  be- 
caufe though  B  G  counterpoife  K  I  in  this  Ballance,  yet  in 
a  pair  of  Scales,  the  Mercury  will  be  as  heavy  again  as  the 
Water.     We  fee  laftly,  that  notwithftanding  of  this, 
yet  fuch  a  thing  may  be  $  for  if  the  orifice  I,  were  made  as 
wide  as  the  orifice  F,that  the  Cylinder  KI  might  be  equil 
to  the  Mercury  B  G  in  thicknefs,  then  furely  the  one 
would  counterporfe  the  other  in  the  libra  ox 'Artifi- 
cial Ballance, 

EXPE- 
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EXPERIMENT   XV- 
Figure  21. 

THis  Schematifm  reprefents  a  Water  72  foot  deep,  as 
CDAB,  together  with  a  crooked  Pipe  of  glafs  I N 
H,the  one  half  whereof  is  IP,  5  6  inches  highland  one  inch 
wide,  the  other  halt  is  P  N  R  H,  of  a  far  narrower  diame- 
ter,with  an  orifice  H.  There  is  alfp  an  orifice  at  L,  with 
a  neck,  about  which  is  knit  a  fmall  chord  M  L,  for  letting 
down  this  Engine  to  the  bottom  of  the  Water  A  B.  For 
trials  caufe ,  fill  the  wide  glafs  with  Mercury  from  P  to  K, 
and  you  will  find  it  rife  in  the  narrow  Pipe  ,  as  high  as  the 
orifice  H.  This  being  done ,  clofe  hermetically ,  or  with 
good  cement  the  orifice  L  5  then  by  help  of  this  chord, 
let  all  go  down  from  the  furface  C  I},  till  it  be  exa<5Uy  17 
foot  from  the  top,  and  you  will  find  the  Mercury  thruft 
down  in  the  narrow  Pipe,  from  H  to  R,  14  inches  and  an 
half.  Let  it  down  next,  as  much,  and  the  Mercury  wljbe^ 
j&LJurther  thruft  dewn,  namely  from  R  to  N,  the  part  H 
RN  being  full  of  AVgter,  For  understanding  the  feafofT 
©Tthis,  coSITder  tEatSetween  N  and  E ,  are  34  foot  .•  for 
fo  high  is  the  {lender  Pillar  of  Water,  that  comes  from  the 
top,and  entring  the  orifice  H,comes  down  thorow  the  Pipe 
to  N.Confider  next,that  between  the  faid  Pillar  of  Water, 
and  the  Mercury  N  P  K,  there  is  a  counterpoife :  but  this 
counterpoife  cannot  be ,  unlefsthe  Pillar  of  Water  be  34 
foot  high  ,  feing  between  N  and  K  are  19  inches  of  Mer- 
curyj  for  each  inch  thereof  Requires  14  of  Water.  Upon 
tEIsaccount  it  is,  that  when  the  glafs  is  17  foot  drowned,  14 
inches  and  an  half  are  thruft  down  from  H  to  R#  If  it  be 
©bje&ed,  that  the  Frejfure  mdBmfd  of  the  inclofed  Air 
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IK  5  is  equivalent  to  the  weight  of  other  29  inches  5  and 
therefore  the Pillar^of Water  E  H RN.j  muft be 68  foog 
high,before  a  counterpoise  an  happen.  I  anfwer/tis  true 
that's  faid,  but  you  do  not  corifider,  that  there  is  a  Pillar  of 
AirJFJij  refting  upon-the  top  of  tjie  Pillar  of  Water,  that 
makes  a  compenfation  exa&ly*  To  fpeak  then  truely  and 
really,  the.  29  inches  of  Mercury  NPK,  have  the  weight 
of  58  inches,  5  and  the^^footof  WaterEHR  H,  have 
the  .weight  of  .68,foot, 

¥For  a  third  trial,let  down  the  glafs  6  foot  further,aniyou 
will  find  the  Water  pierce  up  thorow  the  thick  Cylinder  of 
Mercury  PK  ,  .and  reft  upon  the  top  K.     Theonly  diffi- 
culty is  to  determine,  how  much -will  fpring  up  before  the 
rnption  of  it  ceafe  t  •  TAs  evident,  that  the  Water  will  af- 
cend>  iecaufe  coming  to  the  Bafe  of  a  thick  and  grofs  Cy- 
linder, that  it  cannot  intirely  lift,  it  muft  pierce  thorow  it, 
feing  the  force  of  fuch  a  Pillar  of  Water,  is  now  much 
ftronger,  than  the  Mercury :  for  in  effeft ,  the  glafs  being 
drowned  6  foot  further,  the  Pillar  that  comes  down  thorow 
theilender  Pipe,  hath  the  juft  weight  of  34  inches  of  Mer- 
cury :  but  29  cannot  refift  34:  therefore  the  Water  not 
being  able  to  lift  it ,  byreafonof  the  difproportion  that's 
between  the  thicknefs  of  the  one,and  the  flendernefs  of  the 
Other,  it  muft  pierce  up  thorow  it.   For  clearing  this  diffi- 
culty ,  confider ,  that  this  glafs  cannot  go  down  from  one 
imaginary  furface  to  another,  <v.g,  from  34  foot,  where  it 
was,  till  it  come  to 40,  where  it  now, ftands,but  there  muft 
be  an  alteration  in  the  equifondium^  feing  by  going  down, 
the  Pillar  of  Water  EHRN  grows  h'gher,  andconfe- 
quently  heavier  5  and  therefore,  fome  Water  muft  pierce 
up  thorow  the  Mercury  ,  for  makingacounterpoife  5    for 
'tis  impoffible  for  two  Fluids  to  counterpoife  one  another, 

unlefs 
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>unlefs  they  be  in  equilibria  Confider  fecondly,  that  after 
the  Water  is  come  to  the  top  of  the  Mercury  at  K ,  it  will 
find  difficulty  to  find  a  room  for  it  felf,  feing  the  fpace  be- 
tween S  and  I  is  full  of  Air.  Notwithftanding  of  this,  it 
muft  afcend.  I  fay  thereafter  the  glafs  is.gone  down  from 
34,  to  40  foot,  there  will  be  about  four  inches  of Wa- 
ter- above  K,  which  have  reduced  the  29  inches  of  Air 
K I,  to  25,  SI, 

If  it  be  asked,  between  what  two  things  iV  the  equipn- 
dium  now •*  I  anfwer,  the  firft  was  at  R,  between  EHRS 
andR-NPK.  ThefecondwasatR,  between  NR  HE, 
and  N  PK,  The  third  is  now  atS,  between  the  25  inches 
ofinclofed  AirlS,  as  one  Antagonift,  and  the  four  inches 
of  Water  S  K>  with  the  29  inches  of  Mercury  KP3  and 
the  Water  P  N  R  H  E,  as  the  other.  To  make  a  fourth 
equipndium,  fink  the  Glafs  other  fix  foot,  till  it  be  46 
foot  from  the  top  CD  >  then  muft  fome  more  Water 
fpring  up  thorow  the  Mercury  •,  this  of  neceffity  muft  be, 
feing  the  Cylinder  of  Water  N  R  H  E,  is  fix  foot  higher, 
and  fo  far  heavier,  than  it  was:  if  this  be,  then  muft  the 
25  inches  of  Air  IS;  be  reduced  to  lefs  quantity  5  feing'tis 
impoflible,  for  one  Fluid  to  become  -heavier,  unlefs  its 
oppofite  and  antagonift  become  heavier  too,  for  an  cqui~ 
pndiums  fake.  Note,  that  the  Air  I  $,  will  not  lofe 
other  four  inches,  with  this  fix  foot  of  Water,  as  it  did 
with  the  former.  Thereafonis,  becaufe,  if  for  every  fix 
foot  the  Glafs  goeth  down,  the  Air  were  compreft  four 
inches,  it  were  eafie  at  laft  to  reduce  it  to  nothing :  for  if 
iix  reduce  it  to  four,  and  .1 2  to  eight,  38  ought  to  reduce 
it  to  no  inches,  which  is  impoflible.  .Therefore  I  judge  k 
muft  fufifer  compreffion,  J^yjLlcertiiJ1^  we 

fee  upon  a  Scale,  the  divlfions  o{  Artificial  m<  Katurd 
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Sines  grow  lefs  and  lefs,  there  being  more  fpace  between 
i  and  2,  than  between  2  and  3  $  more  between  2  and  3, 
than  between  3  and  4,  and  fo  upward  till  you  come  topo* 
Therefore  the  iecond  fix  foot,  muft  reduce  the  25  inches, 
not  to  21,  butt0  2  3f/>«7*r,  and  fo  forth.  By  the  which 
means,  though  the  Glafsfliouid  go  down  in  infinitum;  yet 
the  Air  (ball  never  be  reduced  to  nothing,  and  there  fhall 
ft  ill  fome  (mall  quantity  of  V  V^ter  come  up.  Or  in  fuch 
a  cafe,  the  Air  may  be  fo  compreft,  that  it  can  be  no  more, 
all  the  diffeptinate  vacuities  being  expelled.  But  fuppofe 
this  to  be  at  1 000 fathom,  then  at  1 500,  where  the  Pref- 
fure  is  ftronger,  there  can  be  no  cquiponJium^  which  is  ab- 
furd,  for  where  the  pan  Jus  becomes  ftronger,  the  p&tcntia- 
ought  to  grow  ftronger  likewife,  ,  Tanfwer,  the  motion  of 
condenfation ceafetn  indeed  5  but-there ftill  remains  zpo- 
ientia0  or  rather  in  fuch  a  cafe,  a  pertettrefiftenti^  where- 
by the  Air  is  able  to  refift  the  greateft  weight  imaginable, 
Ipeforeit  can  be  reduced  to  nothing ,  or  fuffer  a  penetration 
of  parts,  that's  to  fay,  two  parts  to  be  in  one  fpace. 

From  the  explication  of  thefe  Phenomena  We  conclude 
firft,  that  in  Water  there  is  a  confiderable  PreiTure  ,  felng 
in  letting  down  the  Glafs  17  foot,  the  Mercury  is  preft 
dowafromH  to  R>  and  from  RtoN,  in  going  down 
other  1 7  foot*  Secondly,  that  29  inches  of  Mercury  are 
as  heavy  as  34  foot  of  Water  .♦  becaufe  the  Mercury  K 
P  N  makes  a  juft  eqmponJiummth  theV  Vater  EH  R  N. 
Thirdly,,  that  Fluids  not  only  of  the  fame  kind,  but  of 
cTlfferent  kinds,  do  couuterpoife  one  another  according  to 
dtituJe,  and  not  according  to  tbicknefs  $  becaufe  though 
the  Mercury  KP  N  be  far  thicker,  than  the  Water  E  H, 
yet  they  counterbalance  one  another,  becaufe  a  proporti- 
onis  kept  according  to  their  altitudes*    Fourthly,  that  a 

Fluid 
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Fluid  naturally  lighter,  may  move  a  Fluid  naturally  heavi- 
er, and  thruft  it.  out  of  its  own  place,  becaufe  the  Water 
coming  in  at  H,  thrufts  down  the  Mercury  to  R,  and  from 
R  to  N,  andfo  forth.  ^Fifthly,  that  of  two  Fluids  un-    <" 
equal  in  ftrength,  debating  together,  the  weaker  of  ne- 
ceflitymuftyeeld  to  the  ftronger,  though  the  weaker  be 
far  heavier  naturally  than  the  ftronger,  as  is  evident  in  the     /- 
Mercury,  that  yeelds  to  the  Water,     Sixthly  4  that  it  is    6 
impoflible  for  two  Fluids,  fo  long  as  they  are  unequal  in 
ftrength,  to  ceafe  from  motion,  till  they  come  to  an  equi- 
fondium  5  becaufe  the  Water  alwayes  fpriags  up  thorow 
the  Mercury,  till  an  equal  Ballance  happen.    Seventhly^   ^ 
that  one  Fluid  of  this  kind,  can  counterpotfe  another  Fluid    ' 
of  the  fame  kind,  though  there  be  divers  Fluids  interveen- 
ing :  becaufe  the  Air  F  E,  counterpoifeth  the  Air  I K,  or 
I S,  notwithftanding  of  Water  and  Mercury  interveening. 
Eighthly,  that  there  may  be  as  much  Preffure  in  one  inch    cP 
of  a  Fluid  y  as  in  a  million  5  becaufe  the  2p  inches  of  Air 
I  S,have  as  much  Benfd  in  them,as  is  in  the  whole  Pillar  of 
Air  EF,  that  goeth  up  from  the  top  of  the  Water,  to 
the  top  of  the  Atmofthere.  Ninthly ■>  that  when  one  Fluid     4 
is  under  Preffure,  the  next  muft  be  under  the  fame  degree    ' 
of  Preffure,  though  they  be  not  of  the  fame  kind,  but  of 
different  forts  5  becaufe  the  Air  I S,  the  Water  SK,  and 
Mercury  K  P,ar6  furely  under  the  fame  degree  of  Pi'e(Ture5 
otherwife  the  motion  could  not  end.     Tenthly^that  when    /  O 
two  Fluids  of  divers  kinds  do  prefs  one  another,  that  which 
is  naturally  lighter,  afcends  alwayes  to  the  higher  place5and 
the  heavier  to  the  loweft :    becaufe  the  Air  I  S ,  is  above  - 
the  Water  S  K,  and  the  Water  S  K  is  above  the  Mercury. 
Notcythat  this  is  not  univerfa^HjUt  only  happens  when 
tBejjgEteTCylinder,  is  (tenderer tKaiTtlie  Qtl^TfoSFIFthe 
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Mercury  KP,  were  no  thicker  than  the  Water  P  N  R  Hi 
]  i  this  would  raife  it  intirely,  Eleventhly .»  that  the  corai 
preffion  of  Air  to  lefs  fpace  ,  is  not-  according  to  Arith- 
metical progrefsion  ,  i,  2,  3,  4,  5,  but  according  to  fome 
other  proportion,  which  may  be  called  Uniform* differ m% 
J^IsJi££evthat  though  this  be  true  of  the  Air  ,  while  it- 
is  compreft  from  a  more  quantity  to  a  lefs,  as  here,  or  in  a 
Wind- Gun  5  yet  it  is  not  true  of  the  Preffqre  of  the  Eje~ 
mentpi  'Air,  which  is  more  and  more  from  the  top  of  The 
Atmoffhere  to  the  Earth  ?  according  to  Arithmetical  Pro* 
lwe(sion,2L$  iirWater.  We  fee  laftly  T  that  the  heavielt- 
of  Fluids,  fuch  asMercury,  prefs  upward,  as  well  as  down- 
wards  becaufe  the  top  of  the  Mercury  K,  thruitsupthe 
Water  K  S,  as  well  as  it  thrufts  down  the  Water  PN 
R  H.  It  may  be  enquired  here,  how  far  this  Glafs  would 
go  down  ,  before  the  29  inches  of  Air  I K  were  reduced 
to  one  inch  f.  I  anfwer,its  hard  to  determine ;  but  it  feems 
it  ought  to  go  down  more  than  300  fathom.  In  this 
cafe,  there  would  be  2  8  inches  of  Water  above  K,  Let 
us  fuppofe  the  orifice  H  to  be  flopped  at  thardeepnefs, 
and  the  Glafs  brought  above  the  Water  •,  then,  when  the 
faid  orifice  is  opened  in  the  Air, ;  you  will  find  the  whole 
VVater  PN  R  H  thruftout:  and  not  only  this,  but  the 
whole  Mercury  P  K,  fpring  out  at  the  orifice  H  like- 
wife,  except  a  little  that  remains  between  N  and  H;  the 
reafon  is -,  becaufe  the  %g  inches  of  Air,  being  reduced  to 
one,  would  be  under  a  very  great  Benfil-^  therefore  the 
weight  being  taken  away  that  begat  it ,  of  its  own  accord^ 
it  would  expand  it  felf  to  its  old  dimenfions-,  which  it 
could  not  do,  unlefs  both  the  2  8  inches  of  Water  >  that's 
fuppofed  to  be  above  K;  aod  the  Mercury  KP  were 
jhruft  out  of  their  places. , 
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EXP  E  RIMENT    XVL 
Figure  22. 

THIs  Schematifm  reprefents  a  veffel  full  of  V  Vater  84* 
inches  deep,  namely  from  L  N  the  firft  furface,  to 
M  R  the  bottom.     From  M  to  R  in  breadth  are    20 
inches.     There  are  here  alfo  two  Glafs-Pipes  open  at  both 
ends  5  the  one  y  two  inches  wide ,  the  other  half  an  inch1 
wide.     Both  of  them  are  85  inches  long.     X  Y  O  is  a 
furface  of  ftagnant  Mercury,  among  which  the  two  ends 
of  the  Pipes  are  drowned.     EC  is  a  Pillar  of  Mercury' 
fix  inches  in  height,  and  fo  is  GD,  both  of  them  raifed  to 
that  altitude,  by  thePreffure  of  the  Water  upon  the  fur-- 
face  XYO,     The  Pillar  EC  A  is  lupported  by,  and 
refts  upon,  the  imaginary  Pillar  A  P.     And  fois  the  Pil- 
lar G  D  B,fupported  by  the  Pillar  B  Q^    There  are  three : 
things  that  occurres  here  from  this  operation  of  nature  to 
be  enquired  after. .    Firft ,  why  ought  the  Mercury  to  rife 
in  the  two  Tubs ,  after  the  Veffel  is  filled  with  Water  i ' 
Secondly^  why  rather  fix  inches  >v  then  feven  or  eight  f  - 
Tliiri]^, what's  the  reafon,  why  it  rifes  as  high  in  the  wide1 
Tub,as  in  the  narrow  *     I  anfwer ,  the  Mercury  rifes  from 
CtoEj  and  from  D  to  G,  by  the  Pfeflure  of  the 
Water,    that  refts  upon  the  furface  XYO,-     Before 
that  the  Water  is  poured  into  the  Veffel  5  there  is  here  a 
moft  equal  and  uniform  Pteffure  upon  the  furface  X  Y  O, 
both  without  and  within  the  Tub?  namely  from  the  Air 
that  refts  upon  it. .  But  no  fooner  is  the  Water  poured  in, ; 
but  as  foon  the  Preffure  becomes  unequal  5  the  parts  of 
the  furface  without  the  Tub,  being  more  burdened  5  then 
the  parts  C  and  D  within.    Therefore ,  the  part  that's 
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lefspreft,  muft  rife  and  climb  up,  till  the  Preffure  become 
equal:  for  it's  impoffible  that  a  Fluid  can  ceafe  from  mo- 
tion, fo  long  as  there  is  inequality  of  weight  between  the 
fondus  and  the  fotentia.  If  any  doubt,  let  him  piei  ce  the 
fide  ot  the  Veliel,  and  when  the  whole  Water  is  run  out, 
he  will  find  EC  and  GD  to  have  fallen  down,  which 
clearly  proves  the  climbing  up  of  the  Mercury,  to  depend 
rj  upon  the  in- pouring  of  the  Water,    For  undeiftanding 

-z,  -nkjujw,  the  reafon  of  the  fecond,  remember  that  Mercury  (  as  we 
have  often  noted*)  is  counted  14  times  heavier  then  Wa- 
ter- therefore  E  CTnuft  be  fix  inchesT^ieing  X  Y  O  is 
preft  with  the  altitude  of  84  inches  of  Water.  It  would 
be  judged  no  marvel,  to  fee  the  Mercury  rife  from  C  to  E, 
and  from  D  to  G  ,  provided  the  face  of  the  ftagnant  Mer- 
cury were  as  high  as  Z  F.  No  more  ftrange  it  is ,  to  fee 
the  two  Mercuries  rife ,  with  the  PrefTureof  the  Water  5 
for  in  effeft  and  really ,  the  faid  Water  is  the  juft  weight 
s*)  of  as  much  Mercury  as  would  fill  between  X  O  and  Z  F# 

-j  1  JL^v-  ,-For  underftanding  the  third,  remember  (  as  was  noted  be- 
r  fore;  that  Fluid  Bodies;  counterpoife  one  another  ^nnly 
according  to altitude:  therefore  tis  no  matter,  whether 
the  TubsEe  wide  ornarrow.  If  it  be  enquired ,  how  can 
one  and  the  fame  Water,  counterpoife  two  Fluids  of  diffe- 
rent weights  .<*  To  fay ,  that  Fluids  counterpoife  one 
another  according  to  altitude*  doth  not  clear  the  difficulty  5 
for  it  ftill  remains  to  be  asked,  why  they  counterpoife  one 
another  after  this  manner?  Therefore  it  feems,  that  if 
the  Water  raife  the  Mercury  from  C  to  E  in  the  wide  Pipe, 
\  it  muft  raife  it  in  the  narrow  one  from  D  to  K.  For 
anfwer,  confider  firft,  that  as  there  are  here  two  Pillars  of 
Mercury  C  E,  and  D  G  within  the  two  Tubs ,  fo  there 
are  here  alfo  two  Pillars  of  Mercury  A  P  and  BQ^,  tinder 
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the  two  orifices ,  upon  which  the  faid  two  Pillars  ftand, 
and  reft.  Confider  fecondly,  that  the  Pvtentia  or  force  of 
the  Pillar  AP,  is  juft  equal  to  the  Povdus  of  the  Pillar 
EC  A:  Item,  that  the  Potentia  of  the  Pillar  BQ>  is 
equal  to  the  Pondus  G  D  B.  Thirdly,  that  the  Potentia 
of  A  P.  is  moll:  exactly  equal  to  the  Potentia  of  B  Qj 
and  the  reafon  is ,  becaufe  their  tops  A  and  B  ,  are  parts 
of  the  fame  horizontal  furface.  I  fay  then  5' if  A  P  be 
equal  to  £  C  A ,  and  BQ  equal  to  G  D  B,  and  A  P, 
and  B  Q,  equal  among  themfelves ,  then  muft  E  C  A 
be  equal  to  GDB.  The  fame  Water  then  3  doth 
notcounterpoife  two  Bodies  of  different  weight.  I  grant  _ 
E_CA  to  be  far  heavier  „  than  G  D  B,  while  tKeyare 
wejgHe31napairoffcales/but  the  one  is  not  heavier  than 
the  other^  as  they  are  weighed  in  this  halhnce of nature. 
""From  what  is  faid  5  we  feefirft  ,  that  in  Water  there  \  l%Ji4ic^\ 
is  a  PrefTure ,  and  a  confiderable  weight.    This  is  evident  ™ 

from  the  rifing  of  the  Mercury.    V  Ve  fee  fecondly ,  that     x  . 
Fluids counterpoife one  another ,  only  accordingto  Alti- 
tude* Thirdly^  that  when  a  lighter  Fluid  preffeth  up  a  hea-     J  \ 
vier,  there  is  no  more  preft  up  of  it,  than  is  the  juft  weight 
of  the  preffing  Fluid,  becaufe  the  Mercury  EC  ,  is  juft 
the  weight  of  theVVater  that  preffeth  upon  XYO.  That's 
to  fay,  the  part  of  the  furface  C ,  is  no  more  preft  with 
the  Mercury  EC  ,  than  the  part  X,  is  preft  with  the 
Water  LZX      Fourthly  ,  if  Mercury  were  28  times    4»  ' 
heavier  than  Water,  only  three  inches  would  be  preft 
up:  if  it  were  but  feven  times  heavier,  the  altitude  would  - 
be  at  S,  12  inches  above  C.    Fifthly,  it's  as  eafie  for  a  ?~-fi 
large  part  of  a  furface ,  to  fuftain  a  large  Pillar  3  as  'tis 
for  a  narrow  part  5  to  fuftain  a  narrower  Pillar :  becaufe 
AP  fuftains  EC  A,  aseafily,  as  B  QJuftalns  G  D  B.  . 

Sixthly, 
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(f.  Sixthly^  that  in  Fluids  there  is  a  pondm  and  a  potentia  .•  as 
is  clear  from  the  potentia  of  A  P ,  that  fuftains  thepondus 
of  EC  A.  The  VYater  likewife  that  fuftains,  hatha 
potentia  ^  and  the  Mercury  E  C  is  the  pondus  of  it.    Se^ 

*/U  vendily^  -that  there  is  alwayes  equality  of  weight  between 
tHe  ptndus  and  the  potentia.    So  isthepotentidoi  AP5 

<3P  >  equal  to  the  pondm  EC  A.  Eighthly^  that  xktpondm 
begets  the  potentia.  So  the  weight  of  the  Water  v  be- 
gets the  potentia that's  in  A  P.  For  make  this  VVater 
deeper,  and  you  augment  the  potentia  of  A  P.  If  you 
fubtrad  from  it ,  the  potentia  of  A  P  grows  lefsby  pro- 
portion. Or  the  weight  of  E  C  A,  may  be  faid  to  beget 
the  potentia  of  A  P.  To  proceed  a  little  further,  let  us 
fuppofe  the  Air  H  E  to  be  removed.  IHthis  cafe  ,-  thF 
Mercury  rifes  2 9  inches  higher  than  E ,  or  35  above  C  $ 
even  as  high  as  S.  In  the  narrow  Tub"  it  will  climb  up  to 
K,if  you  takeaway  the  Air  IG,  This  comes  to  pafs, 
by  vertue  of  the  PrefTure  of  the  Atmofphere  ,  that  refts 
upon  LN.  From  this  we  gather  ninthly,  that  there  is 
a  counterpoifc  between  the  Air  HB,  andthe  weight  of 
the  Air  that  refts  upon  L  N  $  and  that  a  {lender  Pillar  of 
Air,  is  able  tocounterpoifea  thicker:  for  HE  isfarnar- 

lO  '  rower  than  L  N.  Tenthjy,  that  the  PrefTure  of  the  Air, 
can  be  communicated  thorow  divers  kinds  of  Fluids  5  be* 
caufe  the  weight  that  refts  upan  L  N,  is  fent  down  tho- 
row the  VVater  L2X,  and  down  thorow  the  ftagnant 
Mercury, and  thrufts  up  the  Liquor  from  A  to  §,3  5  inches. 
Eleventhly.that  a  lighter  Fluid  may  be  made  'to  prefs  with 
greater  burden, than  a  Fluid  naturally  heavier  •,  becaufe  the 
weight  of  the  Air  upon  L  N,  raifes  29  inches  of  Mercury, 

.^  .   but  the  VVater  raifes  only  fix.     VVefeetwelfthly,  that 

' "      Fluids  have  a  tphere  of  a&iyity,  to  which  they. are  able  to 
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prefsup  themfelves,  or  Fluids  of  different  kinds :  becaufe 
fiift,  the  /fagnant  Mercury  can  raife  it  fejf  no  higher  with- 
in the  Pipe,  than  it  is  without.  Next,  the  84  inches  of 
Water,  can  raife  the  Mercury  no  higher  than  E.  Laftly 
the  weight  of  the  Atmofrhtre,  can  raife  the  Mercury  no 
higher  than  S,  29  inches  above  E. 

For  another  trial,  take  out  from  among  the  Water,  the 
two  Pipes,  and  flopping  clofely  the  two  under  orifices, 
fill  them  with  Mercury  to  the  brim.  Then  thruft  them 
down  as  before,  and  open  the  (kid  two  orifices,  while  they 
are  below  the  furface  XYO,  and  you  will  find  the  whole  ' 
Cylinder  fall  down  from  H  to  E,  and  there  halt  .•  and  the 
whole  Cylinder  inthe  narrow  Pipe  falls  down  from  I  to 
G.  Or,  if  you  pleafe,  before  this  be  done,  ftop  clofely 
the  orifice  H,  and  the  orifice  I,  and  you  will, find  the  Mer- 
cury go  no  further  down  than  S,  by  opening  the  orifice  A- 
and  no  further  down  than  K,  by  opening  the  orifice  b' 
This  leads  us  to  a  clear  difcovery  of  the  reafon,  why  the 
Mercury  Cubbies,  and  finksdown  from  the  top  of  the  Tub 
in  the  Barofcopt,  to  the  20th  inch,  whatever  the  diameter 
of  the  Pipe  be      And  tjusj£misfeej_t^^ 

that  the  Mercury" t  c  is  fufpendeel  after :  and  that  there  is 
nomoredifficultymtheone,  than  in  the  other 


EXPERIMENT    XVI* 
Figure  23,  24. 

^HiVSchematifmTeprefents  a  Water  30  fatliom  deep 

B  C  D  F  P  r  C  M  fUrfaCe  fr  £herc  are  **  [™&™y>  £ 
•eyiJEIG,  every  onewhereof,  isfive  fathom  below 

S  -another. 


1 
R 


>* 

£ 

0 

Pay..n<$ 

X 

> 

CD 

H* 

G/          >| 



— i- 4 



w 

t-l 

M§ 

Ph             £h, 

:ci) 

X 

O         V>'| 

;w 

fr 

fc        tfl 

- 1  -J 

._ t »» 

Rfyzu.  Paif,*%€'\ 


A 


another.    There  are  here  likewi-ft  twoGlaffes,  each  one 
12    inches  high,  and  5  inches  broad,  like  unto  thefe, 
wherein  Wine,Sack,  or  Brandy  is  preferved.     The  Glafs 
G  M  hath  its  orifice  G  upward.     The  other  Glafs  is  com- 
pleatly  open  below,  without  a  narrow  orifice.  For  making 
Experiment,  take  a  long  chord,  aslongasthe  Water  is  in 
deepnefs,  and  knit  the  end  of.it  round  about  the  neck  of 
the  Glafs  at  G.     Take  another  line  of  the  fame  length, 
and  fatten  it  to  the  bottom  of  the  other  Glafs  at  L.   Next, 
for  finking  the  two  Glafles,  take  two  weights  of  Lead, 
and  iaften  the  one  to  the  bottom  at  M,  and  the  other  to 
the  open  part  of  the  Glafs  at  S,  and  T.  The  two  weights 
then,  are  P  and  Q,  each  one  of  them  about  10  or  12 
pound  weight,     Thefe  things  being  done,  let  firftdown 
the  Glafs  G  M,  till  the  weight  Qfink  it  five  fathom, 
namely  from  A  to  B,  and  if  you  pull  it  up,  you  will  find 
the  bottom  covered  with  Water,  from  M  to  I,,  about  four 
or  five  inches.     Let  it  down  next,  from  A  to  C,  ten  fa- 
thom ,  and  you  will  find  more  Water  in  it .  even  as  much 
as  fills  it  from  M  to  2,  about  feven  or  eight  inches.    In 
palling  from  C  D ,  the  Water  rifes  from  2  to  3.     If 
you  fink  it,  from  D'to  E,  the  Water  rifes  from  3   to 
4*     The  Water  rifes  from  4  to  j,  when  the  glafs 
is  come  the  length  of  F.     And  laftly,  when  the  Glafs  is  at 
G,  the  loweft  fathom,  the  VVater  is  as  high  as  K.    Ltt 
down  next,  the  other  Glafs  from  A  to  B,  and  you  "wHl 
fiMtlieWater rife init from  H  to  1,  fourorfive inches, 
as  in  the  other  Glafs.    In  going  down  from  B  to  C,  ic 
rifes  from  1  to  2.      From  C  to  D,   it  rifes  from  2 
to  3.     From  D  to  E ,  it  rifes  from  3  to  4 ,  and  fo  for- 
ward,  till  the  Glafs  come  to  the  loweft  fathom  ,  where 

the  Warn  rifts  ashigh  as.  It- 

There 
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There  are  here  feveral  Phenomena  to  be  confidered.  A^rU4vu^ 
Eirft,  that  the  Water  creep  in  at  the  orifice  G,  and  fills       \- 
the  under  part  of  the  Glafs  from  M  to  K.    Secondly,  that       x 
not  one  particle  of  Air  comes  out,  all  the  time  the  V  Vater 
is  in  going  in.     Thirdly,  that  this  Air  is  compreft  from      3< 
MtoK,  nine  inches,  Laftly,  that  theingrefsofthe  Wa-      f 
ter,  is  according  to  unequal  pr of  ortlon:  becaufe  while  the 
Glafs  paffeth  from  A  to  B,  more  V  Vater  creeps  in  at  G, 
and  fills  the  bottom,  then  in  pafling  from  B  to  C.     And 
more  in  going  down  from  B  to  G,  than  in  going  down 
from  C  to  D,  as  is  clear  from  the  unequal  divifions  i,  2^  } 

3 >  4>  J>  $>     F°r  underftanding  the  reafon  of  the  firft  ,  re-'     |   %e<Um 
member  that  in  this  deep  Water,  there  is  aPreffure,  and  '   '[% 

that  this  Preffure  grows,  as  the  Water  grows  in  deep- 
nefs.  It  is  then  by  vertue  of  this,  that  the  Water  creeps 
in,  and  fills  the  bottom  of  the  VefTel  .•  for  in  e£fe<ft,  every 
part  being  under  a  burden,  and  being  therefore  defirous  to 
liberat  themfelves  from  it,  they  take  occafion  to  thruft  in 
themfelves,  finding,  ask  were,  more  eafe  here,  than 
without,  the  Air  within  the  Glafs,  being  under  lefs  Pref- 
fure,  than  the  V Vater  without.  The  fecond  Phenomenon  T 
is  caufed  by  the  ftiaitnefsand  narrownefsof  the  hole  G; 
for  this  entry  being  no  wider,  -than  the  thicknefs  of  a  Sack- 
Needle,  the  Air  cannot  go  out,  while  the  Water  is  com* 
ingin5  that  is,  thepaftage  is  foftrait,  that  the  one  can- 
not go  by  the  other.  This  leads  us  to  the  reafon  of  the 
third,  for  if  notone/w*/V/<?  of  Air  go  out,  all  the  while 
the  Glafs  is  in  going  down,  then  furely,  the  V Vater  fil- 
ling between  M  and  K,  muft  comprefs  the  Air,  and  reduce 
it  from  twelve  inches  to  three.  But  the  greater  difficulty 
is,  why  the  ingrefs  of  the  V Vater  is  according  to  unequal 
proportion.    For  undemanding  this/ confider,  that  this 

S  2  ine< 
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inequality,  is  not  caufed  by  any  unequal  Preflure  that's  in 
the  Watery  for  if  this  were  true,  then  there  ought  to  be 
fefs  Preflure  in  the  furface  F,  than  in  the  furface  E,  and 
lefs  in  E,  than  in  D,  which  is  falfe  and  abfurd.  Thisjn^_ 
equality  then,  ,,muft  flow  from  the  nature  of  the  Air  it  TelfV 
IthaFnat^^ 

l^vIdentTroitf tKef  comf^^^^^l^m  Wind-guns  •,  for 
lefs  force  is  required  tocomprels  the  fiiflfpan,  than  to. 
comprefs  the  fecond :  orcontrariwife,  more  ftrength  is  re- 
quired,   to  comptefs  the  third  fpan,. than  the  fecond; 
more  to  comprefs  the  fourth,  than  the  third,  and  fo  forth. 
5Tis  evident  in  all  bodies  endowed  with  Beafil,  as  in  the 
Spring  of  a  WMch,  that  requires  more  ftrength  to  bend  it, , 
in  the  end>  than  in  the  beginning. 
'  For  a  fecond  trial^  pull  up  from  the  bottom  of  the  Wa- 
ter the  Glafs  LIH,  and  when  it  comes  above,  you  will 
find  nothing  in  it.     Thcreafon  is,  becaufe  the  Veflel  be- 
ing open  between  T  and  S,  the  whole  V  Vater  I H,  falls 
down  by  degrees^  but  in  effeft,  is  really  thruft  out,  by  the 
ftrong  #<?#)?/ of  the  compreft  Air  IL,  that  now  expands 
it  felf ,  when  it  finds  the  Glafs  go  up  thorow  the  V  Vater, 
whofe  Preflure  is  lefs,  and  lefs  from  the  bottom  to  the  top, 
but  the  contrary  eflfed  follows,  when  the  other  Glafs  is 
pulled  up  5  namely,  the  Water  remains  within  the  Glafs, 
and  the  Air  above  it,  is  thruft  out  by  degrees,  as  the  Glafs 
comes  nearer  to  the  top,     Forunderffcmding  the  reafonol 
this,  confider  firft,  that  while  the  orifice  G,  is  level  with 
the  lowefV  furface,  where  it  now  is  5  that's  fuppofed  to  be 
30  fathom  deep,  there  is  a  real  counterpoife  between  the 
inclofedAir  GK,  and  the  ambient  VWter  without:  for 
with  what  force  the  one  ftrives  to  be  in, with  the  fame  force 
the  other  endeavours  to  be  out-  and  becaufe  they  are  in 
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equal  terms,  therefore  the  one  cannot  yeeld  to  the  other. 
Iiyoupleafe  togivethe  vi&ory  to  the  Water,  then  let 
the  Glafs  go  further  down ;  but  if  you  defire  the  Air  to 
overcome,  then  muft  the  Glafs  be  pulled  up.  Pull  it  then 
up  irom  the  place  it  is  instill  .it  come  to  F,  and  you  will  find 
a  confiderable  quantity  of  Air  come  out  at  G,and  after  2  or  3 
minuts  of  time,  emerge  and  come  to  the  top  A,  "in  form  of 
round  Bells,or  Bubbles.  Thedeepriefs  and  grofenefsof  the 
Water  thorow  which  theBubbles  come,makes  theirmotion 
fo  flow.The  reafon  of  this  eruption,  muft  be  lefs  PrefTure  of 
Water  in  the  furface  F,  than  in  the  loweft  G,  from  whence 
theGlafs  came.Suppofe  then,the  loweft  to  have  fix  degrees 
of  PrefTure,  F  to  have  five,E  to  have  four,D  three,  C  twd, 
and  B  to  have  one:  and  fuppofing  the  inclofedAir  KG,to  be 
equal  in  force  to  the  PrefTure  of  the  loweft  fathom,  it  muft 
then  have  fix  degrees  of  Benfil  in  it.  Put  the  cafe  then, 
that  with  fix  degrees  of  Benfil  £  it  come  to  the  furface  F, 
that  hath  but  five ,  it  muft  furely  break  forth  ,  and  over- 
come the  force  mdf&wer  of  that  furface  :  for  'tis  impoffible 
that  two  Fluids  can  be  unequal  in -force  and  power,  but 
the  ftrongeft  muft  overcome  ,  and  the  weakeft  yeeld: 
therefore,  when  the  orifice  comes  to  F,  the  Air  being 
ftronger  than  the  Water,  breaks  forth*  and  as  long 
doth  this  eruption  continue ,  as  inequality  of  pdwer  con- 
tinues between  the  one  and  the  other,  In  pulling  up  the 
Glafs  from  F  to  B,  other  five  fathom  ,  ftiore  Air  comes 
out.  The  jeafonisthe  fame,  namelylefs  PrefTure  in  E 
than  in  F:  therefore,  when  the  ineloftd  Air ,  that  hath 
five  degrees  of  Benfil  comes  to  E,  that  hath  but  four ,  it 
muft  overcome ,  and  fp  long  muft  it  be  vi&orious ,  till  by 
expanding  it  felf,  it  be  reduced  to  the  Benfil  of  four.  In 
pulling  up  the  Glafs  froai  E  to  D  *  more  Air  yet  breaks' 

QUtf 
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$ut,  becaufe  a  furface  of  three  degrees  of  'Preffure,  is  not 
able  to  refift  four  degrees  of  Benfil.  In  paffing from  D  to 
C  ,  more  Air  comes  yet  out  for  the  famereafon,  till  in 
going  up  to  the  top,  where  there  is  no  Preffure  ,  no  more 
Air  breaks  out. 

'Tis  tobeobferved  firft,  that  the  motion  of  the  Air 
up  thorow  the  Water  is  but  How, the  medium  being  thick, 
andgrofs.  Secondly,that  if  the  Glafs  be  puiled  up  quickly, 
from  one  furface  to  another ,  or  contrariwife ,  let  down 
quickly,  it  presently  breaks  in  pieces.  This  comes  to  pafs 
through  the  ftrong  Benfil  of  the  inclofed  Air ,  that  muft 
have  time  to  expand  it  felf,  otherwife  it  breaks  out  at  the 
neareft :  for  it  being  of  fix  degrees  of  Benfil,  and  coming 
quickly  to  a  furface  of  five ,  there  happens  an  unequal 
Preffure ,  the  fides  of  the  Glafs.  being  thrufl:  out,  with 
greater  force,  than  they  are  thruftin  with.  But  iffobe, 
the  Glafs  move  (lowly  up,  the  inclofed  Air  getstimeta 
thruft  it  felf  out  by  degrees ,  fo  that  whatever  furface  the 
Glafs  comes  to  ,  there  is  little  difference  between  the 
Preffure  of  the  Water,  and  the  Benfil  of  the  Air.  The 
reafon  why  the  Glafs  breaks  in  pieces,  while  it  goes  quickly 
down,  is  likewayes  unequal  Preffure  upon  the  fides:  for 
in  paffing  quickly  from  a  furface  of  five  degrees,to  a  furface 
of  fix,  the  fides  are  preft  in  with  greater  force ,  than  they 
are  preft  out  with,  and  the  reafonns,  becauie  through  the 
ftraitnefsofthehole  G,  the  Water  cannot  win  infoon 
enoughs  to  make  as  much  Preffure  within,  as  there  is 
without.  *  Tis  to  be  obferved  thirdly  5  that  if  the  orifice 
G  be  flopped  ,  before  that  the  Glafs  be  fent  down ,  it 
will  not  go  beyond  three  or  four  fathom  ,  when  it  (hall 
be  broken  in  peices;  though  the  motion  were  never  fo 
low :  and  this  comesto  pafs ,  through  the  ftrong  Preffure 

of 
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of  the  Water.  •  Fourthly,  the  ftronger  the  Glafs  be  in 
the  fides,  it  goes  the  further- down  without  breaking- 
therefore  a  round  Glafs  Bottle*  will  fink  20  or  30  fathom, 
before  that  it  be  broken  with  the  Preffure  of  the  Water. 
If"  a  Veffel  of  iron  were  fen  t  down,  it  ought  to  go  much 
further.,  i^t-jgfiffi &Mkito^Mffku^ wii  not  fink 
beyond  feven ' of  eight -iatbom  ,  without  breaking ,  or 
burfting  $  yet  a  Bladder  full  of  wiiicL  knit  about  the  neck 
with  a  Pac&Threedv  will  ^0  down  iao  fathom ,  yea 
1000  without  burfting  ^^J!l^^-r-^-rPr^  ~ 
Trmay  be  here  inquired,  what  fort  of  proportion  is 
keeped  by  the  unequal  ingrejs  ofthe  Water  i  I  anfwer,  it 
may  be  known  alter  this  manner.  Let  firft  down  the 
Glafs  one  fathom,  and  having  pulled  it  up  again,  mcafure 
the  deepnefs  of  the  Water  in  the  bottom  ,,  of  it.  Next, 
having  poured  out  that  Water,  let  it  down  two  fathom, 
and  pulling  it  up  ,  meafure  the  deepnefs,  which  you  will 
fiiid  more ,  than  afore.  Do  after  this  manner ,.  the  third 
time,  and  the  fourth  time,  till  you  come  to  tile  lowed 
fathom,  and  you  will  find  the  true  proportion. 

From  what  is  faid  we  fee  fifft ,  that  in  Water  there  is  a  jhfhjuu* 
Preffure,  becaufe  througfTthe  force  and  power  of  this   ™,f< 
Water ,  the  1  %  inches  of  Air  that  filled  the  Glafs ,  are 
reduced  to  three.    Secondly ,  that  this  Preffure  growes,    ^ 
as  the  Water  growes  in  deepnefs:  becaufe  there  ismoref 
preffure  in  B,  than  in  A,  more  in  C,  than  in  B  5  and  to 
downward.     Thirdly  ,   that  when  Air  is  compreft :,  by    3 
fome  extrinfeck  weight,  the  Benfil  is  intended,  and  grows 
ftronger  by  unequal  proportion ,  as  is  clear   from  the  un- 
equal divifions,  1,2,^,4,5,6.     Fourthly,  two  Fluids    f 
cannot  ceaie  from  motion,  folong  as  the  potentu  ofthe 
one,  is  unequal  to  the  pondus  ofthe  other:  this  is  evident 

from 
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*  from  the  Water's  creeping  in  at  G,  all  the  while  the  Glafs 
i$  in  going  down  5  and  from  the  Air's  coming  out,  all  the 

fc  while  the  Glafs  is  in  coming  up.  Fifthly,  that  no  fooner 
two  Fluids  come  to  equality  of  weight,  but  as  foon  the 
mqtion  ends:  becaufe,  if  the  Glafs  halt  at  D,E  or  F,  in  the 
going  down,  upon  which  follows  3  counterpoife ,  then 

£■  \  doth  the  creeping  in  of  the  Water  ceafe.  Sixthly ,  there 
may  be  as  much  Prefliire  in  a  fmall  quantity  of  a  Fluid,as  in 
thegreateft:  becaufe  there  is  as  much  Benfil  in  the  fmall 
portion  of  Air ,  included  between  K  and  G,  as  there  is  of 
Preffiire  ,  and  weight  ,  in  this  whole  Water,  that's  jo 

y  i     fathom  deep.    Seventhly,  that  the  Preffure  of  a  Fluid, 

'  is  a  thing  really  diftinft  ,  from  the  natural  weight :  this  is 
evident  from  the  PrefTure  of  the  inclofed  Air  G  K ,  that's 
more  and  lefs,  as  the  PrefTure  of  the  Water  K  M,  is 
more  and  lefs,  but  the  natural  weight  is  (till  the  fame,  feing 
o  the  fame  quantity  remains.  Eighthly,  one  part  of  a 
Fluid ,  cannot  be  under  PrefTure ,  but  the  next  adjacent, 
muftbe  under  the  fame  degree  of  Preflure.-  this  is  alfo 
clear ,  becaufe  what  ever  degree  of  benfil  the  included  Air 
KGisundet3  the  Water  KM  is  under  the  fame.  There- 
fore ,  when  the  one  is  under  fix ,  as  in  the  loweft  fathom, 
the  other  is  under  fix  likewife.  And  when  the  one  is 
under  five  degrees  of  PrefTure,  as  in  the  furface  F,  the 

/,  other  is  under  as  much.  Ninthly  ,  Benfihnd  Prefure  are 
equivalent  to  weight  i  becaufe  the  Water  KM,  is  as 
much  burdened  with  the  Benfil  of  that  fmall  portion  of  Air 
above  it ,  as  if  it  had  a  Pillar  of  Water  30  fathom  high 
M  upon  it.  Tenthly,  that  the  PrefTure  ofFIuids,  is  moft 
uniform  and  equal,  and  that  two  Fluids  of  different  kinds, 
may  prefs  as  uniformly,  as  if  they  were  but  one:  this  is 
revident  from  the  fides  of  the  Glafs ,  that  are  not  broken 
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in  pieces,  by  theftrong  Benjil  of  the  inclofed  Air,  and 
heavy  Preffure  of  the  inclofed  Water  $  and  this  happens 
becaufe  the  PrefTure  without ,  is  as  ftrong  as  the  Preffure 
within.  We  fee  laft]y%  that  Water  does  not  weigh  in  \\ 
Watery  becaufe  when  a  man  lets  down  thisGlafs  by  the 
diord,  to  the  loweftlurface,  he  finds  not  the  weight  of 
the  Water  KM,  that's  within  the  Glafs ,  but  only  the 
weight  oi  the  Lead  Q^.  'Tis  certain  ,  he  finds  not  the 
weight  of  the  Water  I  H$  becaufe  it  refts  not  upon  the 
Glafs  within,  but  is  iuftained  by  'its  own  furface,  the 
mouth  of  the  Glafs  being  downward,  and  open.  When 
I  fay  Water  does  not  weijhin  Water  ±  the  meaning  is  not. 
that  Water  want?  weight  or  Preuure  in  it,  but  that  this 


weight  andpieflure  is  not  found,as  the  weigh  FandPreiFurc 
of  other  booiesare  found  *  -white  they  are  weighed  in 
Water^  .Fonexamplc,  a  piece  of  Lead  or  Gold,  hung  in 
tHFWater  by  a  firing  ,  the  other  end  being  fattened  to  a 
Ballance  in  the&ix,gravitats,  and  weighs  down  the  Scale  - 
and  thereafon  is,  becaufe  Lead  and  Gold,  are  naturally 
and  ftccifically  heavier  than  Water  5  but  a  piece  of  Metal 
of  the  fame, fpecifick  weight  with  Water,  or  Water  it 
felf,  cmnotgravitat  in  Water,  or  weigh  down  the  Scale 
of  a  Ballance  5  and  the  reafon  is,  b^caufcjA^furface^f 
Water  upon  which  they  reft,  bears  them  up  with  as  great 
Weight  and  force,  as  they  prefs  down  with. ;  If  it  be  faid, 
tEat the  Water  KM,  refts  upon  the  bottom  of  the  Glafs 
within ;  and  therdore,if  the  man  above,  find  the  weight  of 
the  Glafs,  he  muft  find  the  weight  of  the  Water  within  it. 
Ianfwer,  the  confequence  is  bad,  becaufe  the  weight  of  the 
Water  within.is  ruftained,andcounterpoifed  by  the  weight 
of  the  Water  without,  whereupon  the  bottom  of  the  Glafs 
refts.That's  to  fay,as  thercis  a  Pillar  of  Water  K  M  within 
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the.Glafifc  that  prefleth down  the  bottom,  fo  there  is  a 
Pillar  of  Water  without  the  Glafs,  whereupon  the  bottom 
of  the  Glafs  lefts,  and  which  bears  up  both.  But  the  great* 
er  difficulty  is  this,  the  further  down  the  Glafs  goes, 
it  grows  the:  heavier,  becaufe  of  more  and  more  Water, 
that  creeps  in  at  G.  Now 'tis  certain,  the  weight  Q^grows 
not  heavier,  therefore  it  muft  be  the  Water  within  the 
Glafs,  that  makes  the  increafeof  the  weight  $  and  there-* 
fore  Water  muftftill  weigh  in  Water,     If  this  argument 
had  any  ftrength  in  it,  it  would  prove  the  weight  of  the 
Water  I H  to  gravitat  and  weigh  likewife  \  becaufe  the 
further  down  this  glafs  goes,  it  grows  the  heavier,  becaufe 
of  more,  and  more  Water,  that  creeps  up  from  H  toI0 
Now  'tis  certain,the  weight  of  Lead  B  grows  not  heavier. 
Behold,  the  difficulty  is  the  famean  both,  and  yet  it  were 
raftinefs  to  affirm  the  Water  IH  to  be  found  by  a  mans 
hand ,  when  he  pulls  up  the  Glafs  with  a  firing ,  feing  it  is 
fuftained  by  its  own  furface  ,   and  not  by  any  part  of  the 
Glafs.      Though  this  might  fuffice  foran  anfwer ,  yet  be- 
caufe the  contrary  is  mantaihed  by  feme ,  and  that  with  a 
new  Experiment  to  prove  it ,  I  (hall  be  at  fome  more  pains 
to  vindicat  the  truth  ot  what  I  have  faid. 
This  new  Experiment  to  prove  that  Water  weighs  in  Wa- 
rn ,  I  found  in  a  Philofophical  Tranfattion ,  of  Augufl  1 6. 
Anno, id^p,     Numb*     50 ,      the  Invention  whereof  is 
attributed  by  the  publifher,  to  that  honorable  and  worthy 
Perfon  Mr,  Boyly  whofe  conclufions  and  trials,  I  never 
much  called  in  queftion,but  finding  this  oppofue,  and  con- 
trary to  what  Ihavedemonftrated  ,  I  (hall  crave  liberty  to 
fay,  amicus  Socrates  ^  amicus  Plato^fed  mdgis  arnica  Veritas^ 
and  (hall  therefore  examine  it  as  briefly  as  may  be,     The 
words  of  the  Publifher  are  a$  follows,  - 

~  ~ ~    '"  The 


^ptyoftattcai  epptiimmte.      147 


The  Author  of  this  Invention  is  the  tfoble  Robert  Boyl  • 
who  was  flea fed to  comply  with  our  de  fires',  of  communicating 
it  in  Englijbto  the  curious  m  England  ,  as  by  inferting  the 
fame  in  thehzimt  Tranflation  of  his  Hydroftatical  Para- 
doxes, he  hath  gratified  the  Ingenious  abroad.  And  it  mil 
doubt lefs  be  the  more  welcome, for  as  much  as  w  hody,we  know 
of,  hath  fo  much  as  attempted  to  determine  ,  how  much  Wa?_ 
ter  may  weigh  in  Water  %  andpojflbly,  ifjuch  a  Problem  had 
been  propofed  ,  it  would  have  been  judged  impracticable. 
.  The  Method  or  Expedient \he  made  ufe  of  Jo  perform  it, as 
near  as  he  could,  may  eafily  be  learned  by  the  enfuingaccompt 
of  a  Trial  or  two,  he  made  for  that  purpofe,  which  among  his 
Notes  he  caufedto  be  regi  fired  in  the  following  words. 

A  Glafs-bubble  of  about  the  btgnefs  of  a  Pullets  egg,  was 
furpofely  blown  at  the  flame  of  a  Lamp,  with  afomewhat  long 
fl  cm  turned  up  at  the  end,thatit  might  the  more  conveniently 
be  broken  off.  This  Bubble  being  well  heated  to  rarify  the  Air y 
and  thereby  drive  out  a  good  fart  of  it ,  was  nimbly  Jealed  at 
the  end ,  and  by  the  help  of  the  Figure  of  the  flem,  was  by  a 
convenient  Weight  of  Lead  depre fed  under  WMtr,  the  Lead 
and  Glafi  being  tyed  by  a  firing  to  a  Scale  of  a  good  Ballance^ 
in  whofe  other  there  wasfut  fo  much  weighty  [ufficedto  coun- 
terpoife  the  Bubblers  it  hung  freely  in  the  midft  of  the  Water. 
Then  with  a  long  Iron  Forceps,  /  carefully  broke  off  the  feal  d 
tndofthe  Bubble  under  Water, fo  as  no  Bubble  of  Air  appeared 
to  emerge  or  escape  through  the 'Water ,  but  the  Liquor  by  the 
weight  ofthcAtmofyhere>J]?runginto  the  un^replenifb'dpart 
cftheGlafs«Bubbte,ahdfill'dthe  whole  cavity  about  halffull^ 
andprefently,  as  1 foretold,  the  Bubble  fubfvded ,  and  made 
the  Scale 'twas  faftned  to,  preponderate  fo  much,  that  there 
needed  /^drachms,  and 38  grains  to  reduce"  the  Ballanceu 
a,n  equilibrium.     Then  taking  out  the  Bubble  with  the  Wa- 
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ter  in  it  fee  did,by  the  help  of  a  flame  of  a  Candle, warily  apply - 
td,drive  out  the  Water(which  otherwise  is  not  eafdy  excluded 
at  a  very  narrow  (lem  )  into  a  Glafs  counterpoised  before  5 
and  we  found  it  ,  as  we  expeBed  5  to  weigh  about  four 
drachms  and  JQ  grains,  he  fides  fome  little that  remained in 
the  Egg,  and  fome  {mall  matter  that  might  have  been  rarified 
into  valors  ,  which  added  to  the  piece  of  Glafs  that  was  bro- 
ken off  finder  Water  and  loft  there ,  might  very  well  amount  to 
7  w$  grains  .  *  By  which  it  appears  not  only  >  that  Water 
hath  [owe  weight  in  Water  s  but  that  it  weighs  very  near^ 
or  (altogether  as  much  in  Water  5  as  the  [elf  fame  portion  of 
Liquor  would  weigh  in  the  Air, 

The  fame  day  we  repeated  the  Experiment  with  another  feaU 
ed-Bubhle, larger then  the  [ or  merging  as  big  as  a  great  Hens- 
egg}  and  having  broken  this  under  Water  >  it  grew  heavier 
by  7.  drachms  and  34  graiyis  5  and  having  taken  out  the 
Bubble  ,  anddriven  out  the  Water  into  a  count  erf  oif  d  Glafs, 
we  found  the  tr  an  fva  fated  Liquor  to  amount  to  the  fame 
weighty  abating  6  or  7  grains ,  which  it  might  well  have  lofl 
uponfucb  accomptSy  as  have  been  newly  mentioned.  Thus he.. 

Figure  24.: 

THe  defign  then  of  this  Experiment  is  to  prove 
that  Water  weighs  in  Water*  but ,  it  feems  ,  there 
is  here  a  very  great  miftakCj  whichlfhall  make  out  after 
this  manner.  For  which  caufe,  let  this  Schematifm  24 
reprefentthe  Experiment  already  deferibed.  \  The  Glafs-* 
bubble  then  is  E  P  F  R.  The  ftem  is  H  C :  the  weight 
that  finks  the  Glafs  is  B#  The  furface  of  Water  under 
which  it  is  drowned,  is  A  D.  The  Ballance  to  which  the 
Glafs  is  knit  by  a  firing  is  N  O.  And  laftiy  E  F  R  is 
the  Water  that  came  in5  and  filled  the  half  of  the  Bubble. 

Now 


^pDjoftattcal  ejcpeuuunts,      149 


Now  I  fays;  it  is  not  the  weight  of  the  Water  E  FR,1 
thatturnes  the  Scales  above,  and  makes  an  alteration  in 
the  Ballance,  but  'its  only  the  weight  of  the  Lead  B, 
that  does  it.  .  For  evincing  this ,  confider  that  all  heavy 
bodies ,  are  either  lighter  in  fpecie  than  Water  5  as  cork, 
or  of  thefamefpecifkk  weight  with  it ,  as  fome  Wood  is, 
or  lafttyTieavier jnJp£cie  than  Water  „  as  Lead  or  Gold. 
Now  'tis  certain.;  that  bodies  of  the  fir  ft  fort  cannot 
weigh  in  Water,  and  the  reafon  is ,  becaufe  they  being 
naturally  lighter,  their  whole  weight  is/upported  by  the 
Water,  and  therefore  not  one  part  of  them,  can  be  bora 
up  by  a  Ballance  above,  A  piece  of  Cork  that  weighs  1 2 
ounces  in  the  Air,  weighs  nothing  in  Water,  becaufe  as 
foon  as  it  toucheth  the  furface,  the  whole  weight  of  it  is 
fupported  ,  and  therefore  cannot  afFe&  the  Ballance  above. 
But  bodies  of  the  third  fort,;  as  is  clear  from  experience 
and  reafon  ^  does  really  weigh  in  Water.-  And  the  reafon 
is,  becaufe  they  being  naturally  heavier  than  water,  their 
whole  weight  cannot  be  fupported  by  it ,  and  therefore 
fome  part  of  them  muft  burden  the  Ballance,  to  which  the 
body  is  knit.  A  piece  of  Lead_r  that  weighs  1 2  ounces  in 
the  Ajr,  will  not  lofe  above  2  ounces^  when  "its  weighed 
irrWatert  or  maybgjefs.  But  here  there  is  no  difficulty. 
The  queftionTEenTs ,  in  order  to  bodies  of  the  fame  fpeci- 
jfoiweight  with  Water ,  as. fome  WooHTs,  orasWatef 
is,  I  fay  offuchalfo,  that  they  cannot  weigh  in  Water « 
and  the  reafon  is ,  becaufe  they  being  tuft  of  the  fame 


weight  y  muft  have  their  wfioK^^ 
even  as  one  iodtof Water,  {Spports  the* wholeweig ht of 
the  foot  above  it.    It  may  be  evidenced  after  this  manner. 
Take  a  piece  ofWood  3  that's  lighter  in  fpecie  than  Watery 
and  add  weight  to  it  by  degrees ,  till  it  become  of  the 

fame 
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fame  weight  with  Water,  Knit  it  with  a  firing  to  a 
Ballanee,  ond  weigh  it  in  Water,  and  you  will  find  the 
whole  weight  fupported  by  the  Water.  And  the  reafon 
is,  becaufe,  being  left  to  it  felf,  it  can  go  no  further  down, 
than  till  the  upper  part  of  it  n  be  level  with  the  lurfaoTbf 
the  Watery  v  Now,  the  whole  weight  being  thus  fup- 
ported, not  one  ounce  of  it  can  burden  the  Ballanee.  In 
a  word,  the  Ballanee  can  never  be  burdened ,  unlefs  the 
body  that's  knit  to  it,  have  an  inclination  to  go  to  the 
ground,  when  left  to  it  felf,  which  a  body  of  the  fame 
weight  with  Water  can  never  have.  I  conclude  then, 
if  a  body  of  the  fame  weight  with  Water  ,  cannot 
Z^ShJp ^^^Q^ItEeFcan  WdterHveigh  in  WaterT  feing 
"^Waterls^t^fame  weight  with  Water.  Arid  There- 
Tore  the  Water  E  F  R,  that's  nowwIHSTtlie  Bubble,  can- 
not in  any  wife  burden  the  Ballanee  above 5  but  muft  be 
fupported  wholly  by  the  Water  IKGH,  upon  which 
the  bottom  of  the  Glafs  refts.  If  it  be  faid,  that  the 
Glafs  it  felf  is  fupported  by  the  Ballanee ,  becaufe  'its 
heavier  in  fpecie  than  Water  -therefore  the  Water 
within  that  refts  upon  the  fides  of  it ,  muft  be  fupported 
likewife  by  it.  I  anfwer ,  the  whole  weight  of  the  Glafs 
is  not  fupported,  by  the  Ballanee ,  but  only  a  part;  the 
VVater  IKGH  fupporting  the  other  part.  Arid  this 
part  is juft  as  much  as  is  the  weight  of  VVater,  that's 
expelled  by  the  Glafs.  Now,  if  the  faid  Water  fup- 
port  fo  much  of  the  Glafs,  becaufe  it  is  the  juft  weight  of 
fo  much  VVater,  why  fliould  it  not  alfo,  fupportthe 
VVaterwithin  the  Glafs  f  Seing  the  Water  within  the 

Glafej^isjuft  the  weight; gfas^muchjVyater  ^  as  will  fill 

thefpate_BFR. 

.  I  come  in  the  next  place  to  fhew ,  that  it  is  the  weight 
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of  the  Lead  B  that  turns  the  Scales ^  when  the  VVater 
comesjn  at  C, "and  fills  the  half  of  the  fphere.  For 
understanding  this ,  let  us  fuppoffefirft,  the  weight  that's 
in  the  Scale  O  to  weigh  fix  ounces.  Secondly ,  that  the 
Glafs  takes  1 2  ounces  to  fink  it  compleatly  under  the  fur- 
face  A  D.  Thirdly  ,  the  weight  B  to  be  18  ounces- 
namely  for  this  caufe,  firft,  that  12  of  it  may  fink  the 
Glafs  5  next,  that  the  other  fix  may  counterpoife  the  fix 
in  the  Scale  O.  Laftly,  that  the  VVater  within  the 
Glafs  weighs  fix  ounces.  I  abfhaftjrom  the  weight  of  the 
GiafsitfcTf,  which  is  not  conliderabler^mgthe  moft  part 
ofits  is  fuppoi ted  by  the  VVater^andjiot  B^teJBaJIance7 
Now,  Iiay,  'tis  fix  ounces  of  the  weight  B  that  makes 
this  alteration,  and  tumes  the  Scales.  For  if  12  ounces 
fink  the  Glafs  below  the  VVater ,  when  'its  full  of  Air, 
and  no  Water  in  it,  then  furely  fix  are  fufficient  to  fink  it* 
when  it  is  half  full,  \  And  thereafonis3becaufe  there  is& 
le(s  Potentia  or  force  in  fix  inches  of  Air,  by  the  one  half, 
to  counterpoife  a  weight  of  1 2  ounces,  than  in  1 2  inches  of 
Air.  Therefore  this  Air ,  being  reducedjiom  1 2  inches 
to  fix,  IFmuft  taKebnly  fix  ounces_to[fink  it~  fTthFBe7 
then  the  other  fix  ounces  that  now  wants  a  party  to  coun- 
terpoife them,  mud  burden  the  Ballance,and  be  fuppoited 
by  the  Scale  :  and  therefore  ,  to  make  a  new  equipndium 
again,  you  muft  make  the  weight  O  1 2  ounces,  by  adding 
fix  to  it ,  that  it  may  counterpoife  1 2  of  B,  the  other1  fix 
being  counterpoifed  by  the  Air  EPF.  Let  us  fuppofe 
next,  this  Glafs  to  be  compleatly  full  of  Water  /and 
the  whole  Air  expelled.  In  this  cafe  the  Scale  O  ,  muft 
have  1 8  ounces  in  it,  for  making  a  new  equiporJium,  The 
reafon  is ,  becaufe  there  being  no  Air  in  the  Glafs  to  coun- 
terpoife any  part  ot  B ,  the  whole  weight  of  it  muft  be 
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fuftained  by  the  Ballance ,  and  therefore  in  the  Scale  O, 
there  muft  be  xB.  \  Now ,  I  enquire,  whether  thefe.ig 
ounces,are  the  eqmpndium  of  the  Water  within  theGlafs, 
or  of  the  weight  of  Lead  B  i  'Tis  impoffible  it  can  coun- 
terpoise them  both,  feing  the  Water  is  now  12,  and  B 
i8#  It  muft  then  either  be  the  counterbalance  of  the 
Water,  or  the  counterballance  of  the  Lead.  It  cannot  be 
thefirft,  becaufei2  cannot  be  in  equifondio  with  18,  It 
mud  then  be  the  fecond.  Or  if  thefe  1 8  ounces  in  the  Scale 
Q3bethecounterpoifeofthe  Water  within  the  Glafs,I  en- 
quire what  fuftains  the  weight  of  the  Lead  B  <  The  weight 
of  it,  cannot  be  fuftained  by  the  Water ,  becaufe  'tis  a 
body  naturally  heavier  than  Water,  it  muft  therefore  be 
fuftained  by  the  Ballance,  I  conclude  then ,  that  Water 
cannot  weigh  inWater.  If  it  be  obje&ed,  that  this  con* 
clufion  feems  to  contradift,  and  oppofe  the  Preffiire  of  the 
Water ,  that's  been  hitherto  confirmed  with  fo  many 
Experiments.  I  anfwet\  ihePreffure  of  the  Water  is  one 
thing '«  and  Water  to  weigh  in  Water  is  another*  The 
irft  is,  when  one  Pillar  of  Water  counterpoises  another, 
or  when  a  Pillar  of  Water  counterpoifes  a  Pillar  of  Mercu- 
ry, or  is  counterpoifed  by  a  Pillar  of  Air,  all  which  isiti 
order  to  the  Natural  Ballance,  wherein  bodies  weigh  only 
^cordinglo alti^  is,  when  VVater  is 

not  counterpoifed  by  VVater,  or  by  Mercury,  or  by 
Air,  or  by  any  other  Fluid  5  but  when  'its  weighed  by  a 
piece  of  Lead  or  ftone  in  znJrtificial  Ballance^  for  know- 
ing how  many  ounces  or  poundsjtjsoj^as  lFaman  ftould 
cjideavour  to  wejgfTtHe  WateTE  F^by^help  of  the 
Ballance  above ,  which  in  effe#  is  impolfible. 

EXPE- 
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FX  PERIMENT   XVI  LI- 

Figure  25. 

MAke  zWooden  Ark  after  this  following  manner.  The 
Planks  muft  be  of  Oak,  an  inch  thick.  The  height 
40  inches.The  breadth  3  tf.Clofs  onall  fides,andabove,and 
open  below.  And  becaufe  the  form  is  four- fquare, there  muft 
be  four  Standarts  of  Timber,  in  eachcorner  one,;  to  which 
the  Planks  muft  be  nailed.  Four  likewife  upon  the  top, 
croffing  the  other  four  at  right  angles,  to  which  the  cover 
muft  be  joyned.  Thefides  muft  be  plained,  and  the  edg- 
es both  plained  and  gripped  in  all'the  parts,  that  the  joyn- 
ingsmiybeclofs.  Upon  the  top  faften  a  ftrong  Iron  Ring, 
asarN,  through  which  muft  be  faftned  a  Rope,  offo  ma- 
ny foot  or  fathom.  And  becaufe  the  ufe  of  this  Engine  is 
for  Diving  under  the  Water,  it  muft  therefore  be  all  co- 
vered over  with  Pitch  within  and  without,  efpecially  in  the 
couplings.  And  becaufe  this  Inftrument  cannot  fink  of  its 
own  accord,  it  muft  have  a  great  weight  of  Lead  appended 
to  it,  for  that  caufe,  whereupon  the  Divers  feet  muft  ftand, 
while  he  is  in  going  down.  Theprecife  quantity  and  weight 
of  it  cannot  be  determined  $  becaufe  it  depends  upon  the 
quantity  of  the  Arky  which  if  large,  requires  a  great  weight: 
if  of  a  lefler  fize,  requires  a  leflTer  weight.  But  whatever 
the  dtmenfions  of  the  Ark  may  be,  the  weight  of  the 
Leaden-foot-ftool  can  eafily  be  found  out  by  trial.  This  In- 
vention then,  is  for  Divings  a  moft  excellent  Art,  for  lift- 
ing up  olGuns,  Ships,  or  any  other  things,  that  are  drown- 
ed below  the  Water.  And  it  is  in  imitation  of  the  Div- 
ing belL  already  found  out ,  and  made  ufe  of  with  fuccefs. 
It  is  called  a  Bell,  becaufe  of  the  form,  that  reprefentsa 

V  Church- 
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Church-bell  indeed,  being  round,  wide  below,  and  nar- 
rower in  the  top :  anly,  the  matter  is  of  Lead.  It  feems, 
it  is  of  this  mettal,  firft,  becaufe  Lead  is  weighty,  and  will 
therefore  eafily  fink :  fecondly,  becaufe  it's  eafily  founded, 
and  will  by  this  means ,  being  of  one  piece,  be  free  of  rifts, 
and  leaks  s  thirdly,  it  being  of  Lead,  will  be  of  a  confi- 
derable  ftrength  for  refitting  the  force  of  the  V  Vater,  that 
ordinarily  breaks  in  pieces  Veffels  that  are  weak,  I  cannot 
well  divine  and  guefs  the  reafon,  why<  firft  it  is  round,  andj 
next  narrower  above,  than  below,  unlelsf  becaufe  its -more 
eaiilv  touaded  after  this  way,  than  after  another,  "ThiT 


levlce  here  defcribed  is  named  a  Diving  Ark  •,  fir  ft, becaufe 
it  is  of  Timber,  and  next,  becaufe>it  faves  a  man  from  be* 
ing  overwhelmed  with  the  Waters,  I  prefcribe  it  of  Wood^ 
becaufe  of  lefs  trouble,  andexpenceinmakingofit.:  'Tis 
four-  fquare,  becaufe  it  contains  under  this  Figure,  far  more' 
Air,  than  if  it  were  round  5  even  as  much  more,  as  a  fquare 
Veffel  30  inches  wide ,  contains  more  than  a  round  Veflel 
30  inches  wide.  Now,  the  more  Air,  that's  in  the  Veflel, 
the  eafier  is  the  refpiration,  and  the  longer  time  is  the  man 
able  to  abide  under  the  Water,  which  two  things  are  of 
great  advantage  to  this  Art.  For  if  by  a  guefs  we  reckon, 
how  much  more  Air  is  in  theone,than  in  the  other, we  will 
find  in  the  Arky  as  before  it  is  defcribed,  30  fquare  foot  of 
^Air^  but  in  the£*#,  though  it  be  3  6  inches  wide,  as^welT 
above,  as  below,  yet  little  more  than  23  will  be  found, 
which  is  a  confiderable  difference.  Butfarlefs  mutt  be  in 
it,  feing  it's  narrower  above,  than  below.  Befides  this  ad- 
vantage, there  are  others  very  ufeful :  for  being  of  Wood, 
it's  more  tradable.  Next,  feveral  Knags  of  Iron  may  be 
fattened  conveniently  to  the  fides  within,  to*  which  a  man 
fafthing  his  hands,  may  k  eep  his  body  fixed  and  fure  in  go- 
ing 
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ing  down,  and  coming  up.  Moreover,  if  a  man  were  in 
hazard  to  be  confounded  with  fear,  or  lofe  the  right  exer- 
cifeof  his  fenfes,  aatffo  be  in  danger  of falling  out  of  the 
tfrkt  or  if  his  feet  fhould  Aide  off  the  foot- ft$ol  \  and  his 
hands  fail  him  too,  a  chord  knit  to  oneof  thofe,  and  fatten- 
ed about  his  waft  ormiddle ,  might  bring  him  up ,  though 
he  were  dead.  Then,  its  far  eafier  to  cutout  a  window  or 
two  in  the  fides  of  it ,  not  very  large,  but  little,  as  K  and 
I,  whereby ,  they  being  covered  with  Glafs,  a  man  may  fee 
at  a  diftance,  what's  upon  the  right  hand,  and  what's  upon 
the  left ,  and  what  is  before.  This  device  is  of  excellent 
ufe,for  through  the  want  of  it,the  Diver  fees  no  more,but 
what  is  juft  below  him,  which  fometimes,  when  he  is  near 
the  ground ,  will  not  exceed  thecompafs  of  a  large  Miln- 
wheel.  But  if  fo  be ,  three  holes  be  cut  thorow ,  one  on 
every  hand,  and  one  before,he  may  fee  as  much  bounds,and 
all  things  in  it, as  it  he  were  not  inclofed,and  invironed  with 
a  cover,  A  little  fchelf  likewife  may  be  fixed  upon  the 
one  fide  or  the  other ,  for  holding  a  Compafs  with  a  Mag- 
netical  Needle,for  knowing  how  fuch  and  fuch  a  thing  lies 
in  the  ground  of  the  Sea.  In  one  of  the  corners  may  hing  a 
little  bottle  with  fome  excellent  fpirits,  for  refrefhing  the 
ftomach ,  under  Water.  Many  moe  advantages  I 
might  name ,  this  Engine  being  of  Timber ,  but  fliall  for- 
bear  5  leaving  the  colle&ion  of  them  to  the  ingenious 
Reader,  and  proceeds  to  anfwer  fome  objections,,  that  may 
bemadeagainftit. 

Firft,  if  this  Engine  be  made  of  Wood,,  it  will  not  fink 
lo  eafily,  as  being  made  of  Lead.  I  anfwer,  this  difficulty 
is  foon  overcome ,  namely  by  making  the  Foot»ftool  the 
heavier:  therefore  how  light  foever  it  be,  a  weight  may 
be  found  to  coun terpoife  it  in  the  V  Vaterc    It  it  be  judged 

V  3.  too 
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too  light  in  Timber^  it  may  be  lined  with  Lead ,  efpecia 
without.  Secondly,  if  it  be  of  Wood,  there  muft  be 
couplings  and  joynings  in  it ,  andfo  rifts  and  leaks  in  it, 
through  which  the  Watermay  come.  I  anfwer ,  there 
islefs  difficulty  here ,  than  in  the  former  v  becaufe  the 
joynts  may  be  made  fo  clofs  in  all  the  parts,  and  may  be  fo 
covered  over  with  pitch  ,  or  with  fomefuch  like  matter, 
that  it  may  defie  either  Waterto  come  in ,  or  Air  to  go 
out.  Thirdly  ,.ifit  be  made  of  Wood  ,  itwillbein  ha- 
zard of  breaking  by  the  force  of  the  Water :  for  oft  times 
its, found  ,  that  theftrongeft  HogjheadmW  burft  afunder  by 
the  Preflure  of  it ,  if  they  go  but  down  7  or  8  fathom. 
I  $nfwer ,  this  obje&ion  flows  from  the  ignorance  of  the 
nature  of  Fluid  bodies.  If  fo  be  then  ,  that  a  man  knew, 
that  the  Preflure  of  VVater  is  uniform,  moil  equal,  and 
prefleth  upon  all  the  parts  of  a  body  within  is  alike  ,  no 
fuch  fcruple  would  occurre.  I  fay  then,  the  Ark,  though 
net  thicker  in  the  fides,  than  a  thin  fewen  dale ,  will  go 
down ,  in  fpight  of  all  the  Preflure  that's  in  the  VVater, 
not  only  10,  but  20,  or  30  fathom,  without  all  hazard. 
And  thereafon  is,  becaufe  what  Preflure  foever  is  without, 
to  prefs  in  the  fides^  the  fame  degree  of  Preflure  is  within 
to  prefs  them  out.  By  this  means ,  there  is  not  one  pare 
of  the  Water ,  how  deep  foever ,  to  which  the  Ark  may 
comedown,  but  there  will  be  found  as  much  forp  in  the 
Air  witihin,as  will  counterballance  the  v7hole,we?pTw[^^ 
^ojg^TwnibnnMlibly demonftrated afterwards.  This  an - 
fwers  a  fourth  obje&ion  ,  namely  if  holes  be  cu  t  out  in  the 
fides  of  the  Ark,in  (lead  of  windows,the  force  of  the  VVa* 
tert  will  break  the  Glafles  in  pieces,that  covers  them. There 
is  here  no  hazard,  though  the  faid  windows  were  1 2  inches 
in  Diameter :  but  its  not  needful  they  be  fo  large.    It's  fuf- 
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ficient,  if  they  be  %  inches  wide:  for  a  mans  eye  near  to, 
a  hole.  %  inchesjyide,  will  fee  a  great  way  about  him. 
There  s  a  neceffitjTthe  Glaffes  be  joyned  in  with  cement*" 
that  Water  may  not  have  accefs  to  come  in ,  or  Air  to  go 
out.  In  fuch  a  cafe  ther's  no  hazard ,  that  the  PrefTure  of 
the  Water,  will  break  through  the  windows,  or  break 
the  Glaffes*,  becaufe  the  PreflFure  of  the  Air  within  ^  beino; 
ofthefamefoj^wrnrnTeltrengthoitEeVVaterwitEour, 
tHeJ^allles^ 

hazard  wouldToIIow ,  upon  fuppofition  a  fmall  hole  were 
pierced  in  the  head  of  the  Ark  above,  when  it  is  going 
down  i  I  anfwer ,  ther's  not  fo  much  hazard ,  as  a  man 
would  think-,  provided  the  hole  be  not  wide,  but  narrow. 
If  it  be  wide,  not  only  the  Water  comes  in  ,  but  the  Air 
goes  out,  the  one  thrufting  it  felf  by  the  other.  If  the  hole 
be  no  wider,  than  the  point  of  a  bodkin  is  in  thicknefs- 
ther's  no  danger  at  all :  for  by  reafon  of  the  ftrait  paflage  5 
the  one  cannot  thruft  it  fell  by  the  other,  and  therefore 
neither  the  V  Vater  can  come  in,  nor  the  Air  go  out-  And 
this  comes  to  pafs ,  by  reafon,  that  the  Air  within,  is  as 
ftrbngas  the  Water  is  without.  Now,  if  they  be  both  of 
the  fame  ftrength  and  force ,  why  ought  the  Air  rather  to 
go  out,  then  the  Water  to  come  in?,  or  the  Water  rather 
to  come  in,  then  the  Air  to  go  out?  I  am  confident, 
though  the  hole  were  as  wide ,  as  a  man  might  thruft  in  his 
little  finger,  yet  no  irruption  of  Water,  or  eruption  of  Air 
would  follow.  This  demonftrats  clearly ,  that  though  a 
fmall  rift,  or  leak  fhould  happen  in  the  Ark  \  yet  no  haz- 
ard or  danger  would  follow  thereupon.  If  it  be  inquired, 
whither  the  greateft  hazard  is  from  the  ingrefsof  the  Wa- 
ter ,  or  from  the  egrefs  of  the  Air  i  I  anfwer ,  ther's  no 
danger  from  the  coming  in  of  the  Water  from  above-,  be- 
caufe 
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caufe  as  it  comes  in,  it  falls  down,  and  fo  mingles  with  the 
reft  below.  But  if?  the-  Airf  fliould, go out/the  Ark  fiUspte* 
fotlyjutlx)fffi#er^^^.^ 

te^next  thing  considerable  in  this  Diving  Infirument^ 
is  the  foot-ftool  of  Lead  C  D,  that's  not  only  ufeful  for  a 
man  to  fet his  feet  upon,  when  he  dives  %  but  efpecially 
for  finking  of  the  Ark.  For  this  being  made  of  Timber^ 
and  fullof  Air ,  cannot  of 'its  own  accord  go  down,  unlefs 
it  be  pulled  ,  and  forced  by  fome  weight.  It  may  either 
be  broad  and  rounds  or  fquare :  if  fquare,  a  large  foot  over 
from  fide  tofide,  or  16  inches  will  determine  the  breadth. 
By  this  means,  it  will  happen  to  be  pretty  thick,  feinga 
great  quantity  of  Lead  is  required.  In  each  corner ,  there 
muft  be  a  hole,  for  four  chords,  by  which  it  is  appended  to 
the  mouth  of  the  Ark.  Between  it ,  and  the  roof  within, 
muft  be  the  height  of  a  man  and  more.  The  weight  of 
it ,  cannot  be  well  determined  without  trial  ;  feing  ic 
depends  upon  the  dimenfions  of  the  Ark.  Firft  then  try, 
how  much  weight,will  bring  the  top  EFGH  level  with 
the  furface  of  the  Water.  When  this  is  found  ,  add  a 
little  more  weight  till  it  begin  to  fink ,  and  this  will  furely 
take  it  to  the  ground,though  it  were  40  fathom.  'Tis  to 
be  obferved  ,  that  when  the  top  E  F  is  level  with  the  fur- 
face^  there  is  here  a  juft  counterpojfe^namely  between  the 
Leadfow-jlool  on  the  one  part ,  as  a  pndus ,  and  the  Ark 
on  the  other  part ,  asa  ptentia^  forwithwhat  force  the 
.^endeavours  to  pull  up  the  Z&fcsf  $  with  the  fame force 
ftrives  the  Lead  to  pull  down  the  Ark.  Hence  it  is,  that 
as  a  fmall  weight  will  turn  a  pair  of  Scales  ,  when  they 
are  in  equilibrio  5  fo  a  fmall  weight  added  to  the  fo^t-flool 
will  fink  the  4rk.  Though  it  may  feem  difficult  to 
determine  the  juft  weight  of  the  foot-ftool ,  without  trial. 
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as  Ifaid,  yet  I  purpofe  to  effay  It.  For  this  caufecon- 
fider  that  there  is  no  VefTel  of  Wood  almoft,  if  it  be  once 
full  of  Water,  but  the  orifice  of  it  will  ]y  level  with  the 
furface  of  the  V  Vatcr ,  wherein  it  fweems.  This  propo- 
fition  is  fo  evident  from  experience  ,  that  it  needs  no  con- 
firmation. From  this  I  gather ,  that  as  much  weight  of 
Lead  or  Stone  will  bring  the  top  of  the  Ark  E  F  G  H, 


ejweight  of 
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the  Water^jjiat  fills. it.  If  you  fuppofe  then  the  Ark 
tobe  3  finches  broad  3  and  40  inches  high  ,  it  muft  con- 
tain 30  cubiquefoot  of  Water,  Now  3  fuppofing  each 
fquarefoot  of  this  Water  to  weigh  56  pound,  30  foot 
muft  weigh  1680  pound .  This  is  gathered  from  trial 
and  experience ,  for  after  exad  fearch  v  I  fo^d£cubique 
tjrojtjrfj^t^  tpku*k  about  1 6  pints  of  ourlBeirureVto 
weigh  56  pound.  vi  ake~then  a  piece  of  LeaT^TtEat 
weight,  and  you^will  find  it  make  a  juft  counterpoife  with 
the  Ark.  If  any  be  defirous  to  know  the  quantity  of  it; 
I  anfwerJf  lead  be  1 2  times  naturally  heavier  then  Water. 
you  will  findthata  piece  of  Lead  about  16  inches  every 
way  will  do  it  If  it  be  objeftedVithat  when  a  mans  body 
is  within  the  Ark ,  the  weight  of  the  foot-ftool  muft  be 
lefs,  even  as  much  lefs,  as  is  the  weight  of  the  man.whom 
I  fuppofe  to  weigh  224  pound ,  or  14  ftone.  I  anfwer% 
the  whole  weight  of  the  man  is  not  to  be  deduced  from 
the  foot-ftool ,  but  the  one  half  only  ^  and  thereafonis, 
becaufe  amans bodybeing of  the  fame  fpecifick  and  na-* 
tural  weight  with  Water,  \t  cannot  preponderat  or  weigh 
in  VVaterY  becaufe  magni tudes  only  naturally  heavier 
tHeh  Water  weigh  in  VVuer,  as  Lead  ,  or  Stone 5 
therefore  feing  the  one  half  of  the  mm  is  within  the  Ark, 
and  the  other  without  among  the  Water  5  that  pa;  t  only 

muft 
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muft  weigh,  that's  in vironed  with  Air.     This  may  feem 
a  plaufible  anfwer,and  might  do  much  to  fatisfy  thefe,  that 
are  not  very  inquifitive,  yet ,  being  examined ,  it  will  be 
found  unfufficient.    Therefore,  I  fay,  there's  not  one  part_ 
of  the  mans  body T  t hat jveighs  wit  hin  the  Ark  > ;  or  makeT" 
It  heavier/  ^Yet ,  I  affirmTTSt  when  ttie~mansbody  is 
wltErfthe  Ark ,  a  lefs  weight  will  fink  it,  then  when  his 
body  isout  of  it,  even  as  much  lefs  than  before  %  as  is  the 
juft  weight  of  the  one  half  of  the  manA    For  example,  if 
i6$o  pound  be  the  juft  counterpoise  of  it  without  the 
Man,  then  after  the  Man  is  in    it ^  it  will  take  only 
1568  pound  to  counterbalance  it,  fuppofing  the  one 
half  of  the  man  to  weigh  11 1  pound ,  or  feven  ftone :  yet 
it  is  not  the  weight  of  the  man  that  makes  this  difference. 
For  understanding  whatTthe  caufe  of  this  alteration,  con- 
fider,that  when  a  mans  body  is  within  the  Ark,thereislefs 
Air  in  it,  then  while  his  body  is  out  of  it,  even  as  much 
lefs  in  quantity,  as  the  bulk  of  the  parts  are,  that  are 
within.     If  this  be,  then  muft  the  Ark becomeheayiejk 
not  becaufe  the  mans  body  makes  it  heavier ,  but  becaufe 
Jthere  is  lefs  Air^  in  the  Ark^  then  before ,  and  therefore," 
there  arifes  an  inequality  between  the  weight  of  the  foot- 
ftool  and  the  weight,  or  rather  lightnefs  of  the  Ark.     For 
if  t£8o  pound  of  Lead ,  was  the  juft  counterbalance  of  it9 
when  it  had  30  cubique  foot  of  Air  within  it ,  it  muft 
exceed,  when  there  is  lefs  Air  in  it.     But  there  occures, 
here  two  difficulties,  the  firft  is,  what's  the  reafon,  why  as 
much  weight  muft  be  deduced  from  the  foot-ftool,as  is  the 
the  precife  weight  of  the  one  half  of  the  man  c  Secondly, 
how  (hall  we  come  to  the  true  knowledge  of  that  weight  5 
that  is ,  to  know  diftin&ly  how  many  pounds  or  ounces  it 
is  of  t  For  anfwer ,  lerusifuppote,  thatxhe  one  half  of 
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is  juft  as  heavy,  asihimidi  Water^equal  inbiilk^  .>/ 
toEs_owinialf.    This  may  be  grantedwitKoiS  fcruple,  C7r' 
lelngamansbody  is  judged  to  be  of  the  fame  fpecifick.    ^f)  U 
jndnatural  weight  with  Water  .*  and  though  there  fhould    ^¥  j, 
be  fome  imall  difference,  yet  it  will  not  make,  or  produce  j/j 
any  inefficiency  in  the  argument  ,  for  thefe  demonftrati~  Juaa*,  oj, 
ons  ^  are  not  Mathematical  but  PhyficaU   Therefore.,  as    ,    '/ 
much  Water  in  bulk,  as  is  equal  to  that  part  of  the  man,     ^ 
that  is  within  the  Ark,  muftbe  as  heavy,  as  the  half  of 
the  man.     Now  fuppofing  the  half  of  the  man,  to  weigh ^J^ 
112  pound  ,  and  confequently  that  Water ,  to  weigh     d^{^f 
as  much  ,    I  affirm  the  (aid  Water  to  contain  34  5  6     T 
cubique  inches :  but  3456  cubique  inches,  makes  exa&ly 
two  cubique  feet,  which  I  gather  thus.     Seven  pound  of 
Water  requires  %i6  cubique  inches,  becaufeaCubeof 
fix  inches,  weighs  exa&ly  feven  pound,  therefore  accord- 
ing to  the  tule.ot  proportion,   112  pound  will  require 
3  4  5  6  inches,  which  amounts  to  two  cubique  foot.    The 
Ark  then  by  receiving  the  one  half  of  the  mans  body, 
lofeth  two  cubique  foot  of  Air ,  therefore  if  30  foot  of  Air, 
require  1680  pound  weight  of  Lead  to  connterpoife  it, 
28  foot  of  Air,  muft  require  only  1 568  pound  :  therefore 
to  make  a  new  counterballance ,  you  muft  deduce  112 
pound  from  the  foot-ftool.    This  anfwers  both  the  diffi- 
culties.    Ifitbefaid,  that  the  foot-ftool  weighs  lefs  in 
VVaterthanin  Air,  therefore  it  muftbe  heavier  ^   then 
1 680  pound.    I  anfwer ,  'tis  needful  to  abftrad  from  that 
difference ,- till  the  juft  calculation  be  once  made,  and 
that  being  now  done,  I  fay  ,  that  a  Cube  of  Lead  16 
inches  weighing  1680  pound,  (  If  Lead  be  13  tines 
heavier  than  V Vater , )  will  lofe about  130  pound.  The 
reafon  is  evident ,  becaufe  a  heavy  body  weighs  as  much 
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lefs  in  Water  than  in  Air ,  as  is  the  weight  of   the 
Water  it  expells^     But fo  iris,  that  axCube  of  Lead 
of  1 6  inches  expells  a  Cube  of    Water  1 6  inches  : 
But  a  Cnbe  of  Water  15  inches  weighs  130  pound, 
which  I  gather  thus,     2 16  inches,or  a  Cube  of  fix  inches, 
weighs  feven  pound,  therefore  403  2  inches ,  muft  weigh 
130  pound.  For  if  2 16  give  7, 4052  muft  give  130.  But 
to  return.     Though  there  be  fmall   difficulty  to  let  it 
down  and  to  fink  it  20  or  30  fathom,  yet  there  is  no  fmall 
difficulty  to 'pull  it  up  again.     And  the  reafon  is~"this3 
IJecaule  t  hef  urther  down  it go.e$ ,  the  Air  within,  is  the 
more  contra&ed ,  and  thruft  up,  by  the  Pre/lure  of  the 
Water,towards  the  roof }    By  this  means,though  near  the 
top  of  the  Water,  there  was  little  difference  between  the 
weight  of  the  Ze^and  the  Arkt,  yet  9  or  1  o  fathom  down, 
the  difference  is  great,  the  weight  of  the  one,far  exceeding 
the  weight  of  the  other,and  therefore  there  muft  be  great- 
er difficulty  to  pull  it  up  from  ibfathom,thanfrom  5  rand 
yet  more  difficulty  from  20  than  from .10.     However, 
yet 'tis  obfervable  that,  as  the  Ark  in  going  down,  be- 
comes heavier  and  heavier  ,  fo  in  coming  up,  it  growes 
lighter  and  lighter :  therefore  lefs  ftrength  is  requi  eJ ,  in 
pulling  it  up  from  the  tenth  to  the  fifth  fathom,  than 
from  the  fifteenth ,  to  the  tenth:  the  reafon  is ,  becaufe 
incoming  up,  the  Air  within  expands  it  felf,  and  fills 
more  fpace  in  the  Ark ,  which  in  effeft  makes  it  lighter, 
and  more  able  to  overcome  the  weight  of  the  Lead.     To 
make  thefe  things  more  evident,  let  us  fuppofe,  that  when 
t\i&Ark  is  down  1 8  or  20  fathom,the  Air  to  be  contraded 
by  tVe  force  of  the  Water ,  from  L  M  to  P  Q^  1 2  inches. 
Next,  that  the  weight  of  the  foot-(lool  is  i6$o  pound. 
Now,  if  this  weight  was  the  juft  counterpoife  of  the  Ark, 
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at  the  top  of  the  Water ,  then  furely  it  rnuft  far  exceed 
it  now,  when  it's  20  fathom  down  ,  becaufethe  Air  that 
was  30  foot,  is  now  reduced  to  2 1 .  Count  then,  and  you 
will  find  ,  that  if  30  require  1680 ,  21  will  only  require 
1 1 76 :  therefore  the  weight  of  the  Lead,  will  exceed  the 
weight  of  the  Ark\  at  20  fathom  deep  ,  by  J04  pound. 
This  will  be  yet  more  evident,  if  we  confider,  that  while 
the  top  of  the  Ark  E  F  G  H  ,  is  level  with  the  furface 
above ,  the  VVater  thruft  out  of 'its  own  place  by  this 
bulk,  isjuft  the  weight  of  both  Lead  and  Ark.  But 
when  'its  down  20  fathom,  and  the  Air  reduced  from  L  M 
to  P  Q,  there  cannot  befo  much  Water  expelled  now 
as  before  3  feing  the  fpace  LMPQ  is  full  of  Water. 
Now,  I  fay,  the  Lead  n  20  fathom  ,  muft  be  exaftly  fo 
much  heavier  than  the  Ark,  as  is  the  weight  of  the  laid 
VVater  L  M  P  Q,  which  in  effed  will  be  504.  pound  - 
for  'itsafquare  body  ,  36  inches  in  thicknefs  and  12  in 
deepnefs.  The  weight  of  the  rope  is  likewife  to  be 
confidered ,  that  lets  down  the  Ark :  for  the  longer  it  be, 
and  more  of  it  goes  out,  it's  the  heavier^  and  more  trouble- 
fome  to  pull  up. 

There  is  no  way  to  cure  this  difficulty,  but  by  finding 
out  a  way ,  how  to  keep  a  juft  counterpoife  between  the 
Z^i  and  the  Ark  ,  allthetimeit  is  in  going  down.  If 
the  Air  within  did  not  contra<5t  it  felf,  no  difference  would 
happen  :  but  this  is  impoffible,  fo  long  as  the  Water  is 
under  a  Preffure.  The  expedient  then  mufl  be  found  out 
another  way  5  namely  by  kniting  a  fmall  rope  to  the  iron 
ring  N,  in  length  with  the  other ;  to  which  at  certain  di- 
stances, relating  to  the  fathoms  the  ^/Tgoes  down  ,  muft 
be  taitned  empty  little  Veflels  of  Wood .  or  bladders, 
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2nd dccreafingolthe  Air,  Firft  then  ,  let  down  the^r* 
three  StTiom,  and  fee  Bow  much  it  is  heavier  than  before .- 
and  as  you  find  the  difference,  fo  fatten  to  R  one  Bladder, 
or  two ,  till  the  Ark  be  brought  near  to  a  counterpoife. 
Secondly,  let  it  go  down  other  three  fathom,  andobfeive 
that  difference  alfo,  and  accordingly  faftentQ  T  asmany^ 
as  will  reduce  the  two  to  a  counterpoife  again.  Do  after 
this  manner ,  till  it  fink  1 5  or  2  o  fathom;  'Tis  to  be  ob* 
ferved,that  the  further  down  the  Ark  goes*,  the  difference 
is  the  lefs :  therefore  lefs  addition  will  ferve :  and  the 
reafon  is ,  becaufe  there  is  lefs  Air  contra&ed ,  in  pafling 
between  the  fifth  and  the  tenth  fathom  5  than  in  paffing 
from  the  firft  to  the  fifth.  The  proportion  of  contraftion 
is  reprefented  by  the  unequal  divifions  within  the  mouth 
of  the  Ark, as  i.  2.3.4.  In  a  word,  by  what  propor- 
tion the  decrement  of  the  Air  is  >  by  that  fame  proportion 
muft  the  addition  be,  upon  the  rope  -  S  N.  Suppofe  then, 
the  Air  to  be  diminifhed  four  inches,  in  going  down  four 
fathom,  which  will  be  J 1 84  fquare  inches,  or  three  fquare 
foot,  then  furely  as  much  Air  muft  be  added  to  the  rope 
S  N ,  by  bladders.  In  going  down  as  far,  let  us  fuppofe 
three  inches  to  be  contra&edythen  lefs  will  fuffice. Though 
it  cannot  be  determined  without  trial ,  how  much  Air  is 
contra&ed  in  three  fathom,  and  how  much  infix  ,  and 
how  much  in  nine  5  yet  this  is  fure,  that  the  decreasing  is 
according  to  unequal  divifions,  that's  to  fay,  lefs  in  fix 
than  in  four,  lefs  in  8,  than  in  fix,  andlefsinio,  than  in 
8,  and  fo  downward:  and  that  this  is  the  rule ,  namely 
according  to  what  quantity^the  Air  within  the  Ark  is  con- 
tra^edTaccording  to  that  fame  meafur^muft the ^ddTtioiT 
ot  Airbetotherope^  It  it  befaid,  that  Bladders  full  of 
wind,  cannot  go  down  thorow  the  VVater  without  burft- 
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ing.  Ianfwer,  'tisamiftake,  becaufe  their  fides  being 
pliable,  and  not  ftiff  like  the  fides  of  a  Timber  Veffel, 
they  yeeld ,  and  therfore  cannot  burft.  It's  obfervable 
that  when  a  bladder  goes  far  down,  the  fides  becomes 
flaccid  and  flagging.  In  this  cafe,  the  Air,  that  before, 
had  the  forme  of  the  Bladder,  and  was  fomewhat  ovall, 
muft  now  become  perfe&ly  globular,  and  round:  for 'tis 
fure  ,  that  the  dimenfions  of  it  are  altered  by  the  PrefTure 
of  the  Water,  namely  from  more  quantity  to  Iefs:  if  this 
be,  then  the  form  muft  be  round,  feing  the  PrefTure  of  the 
Water  is  moft  uniform  $  even  as  drops,  of  Water,  or 
Rain  from  a  houfe  fide  are  round  uponr  this  account.  This  «  Q 
fecond  way,  may  be  thou^hrupon  alfo;  Make  the  Leaden  (/r.  t-bsi** 
foot- (tool  thaTfinksTFie  Ark,  not  of  one  piece,but  of  many, 
that  fo ,  when  the  Air  within  it •,  begins  to  be  contra&ed 
by  degrees,  in  going  down,  a  proportionable  weight  may 
be  fubtra&ed ,  for  keeping  a  juft  counterpoife ,  all  the 
while  of  the  defcent.  Or  becaufe  1 the  greateft  trouble  is 
in  bringing  of  it  up,  let  the  Diver,  when  once  he  is  at  the 
bottom,  fubtraft  fo  much  weight  from  the  foot- ftool,  as 
he  thinks  will  go  near  to  make  a  counterpoife,  at  that 
deepnefs.  For  example,  if  the  weight  of  the  foot- ftool 
be  40  pound  heavier  than  the  Ark,  then  let  him  fubtra& 
30  or  36,  which  may  ly,  and  reft  upon  the  ground ,  till 
it  be  drawen  up ,  at  a  convenient  time ,  by  a  chord.  By 
his  means  it  will  be  eafie  to  move  the  Art,  from  one  place 
to  another.  Next,  there  fhall  be  little  or  no  difficulty  to 
pull  it  up.  Nay,  upon  fuppofition,  the  rope  were  broken, 
by  which  it  was  let  down ,  yet  if  the  Diver  pleafe,  he  may  * 
come  up  without  any  mans  help.  And  this  is  moft  eafily 
done ,  namely  by  fubtra&ing  as  much  weight,as  will  make 
the  Ark  the  ftrpnger  party*    'Tistobe  obferved,  thae 
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when  you  are  at  the  bottom,  and  if  you  make  the  Lead  but 
one  pound  lighter  than  the  Ark^  it  will  furely  come  up, 
and  cannot  flop  by  the  way.  Thereafonis,  becaufea 
very  fmall  weight  will  turn  the  Scales,between  two  bodies, 
thus  weighing  in  Water..  Next,  the  further  xhzArk 
comes  up,  it  becomes  the  lighter,  becaufe  the  Air  within 
it,  expands  it  felf  the  more.  But  leaving  this,  let  us  come 
to  explicat  the  reafon ,  why  the  contraaion  jjjthe  Air 
is  not  uniform,  but  ratEer  dmorm^.  For  if  ingoing  down 
"tEreelainiom^lBfee  inches  be  coritra&ed  ,  there  will  not 
be  other  three  contra&ed  in  going  down  the  fecond  three, 
but  lefs :  and  yet  lefs  in  going  down  the  third  three.  Two 
things  then  are  to  be  explicated  here.  Firft ,  why  there 
is  a  contra&ion.  Next,  why  it  is  after  fuch  a  manner. 
As  for  the  firft  5  the  contraction  iscaufed  by  the  Preflure 
of  the  Water,  which  gradually  increafeth  from  the  top  to 
the  bottom  %  as  is  clear  from  thelaft  Experiment:  there- 
fore ,  there  being  a  greater  Preflure  in  a  furface  fix 
fathom  deep*  than  in  a  (urface  three  fathom  deep,  the  Air 
within  the  Ark ,  muft  be  more  contra&ed  in  pafling 
between  the  third  and  fixth  ,  than  in  paffing  between  the 
firft  and  third.  When  I  fay  more  contra&ed, the  meaning 
is,that  more  quantity  is  contracted  to  lefs,whereby  t\\zBen~ 
fil  of  it  is  more  intended  5  or  that  the  Air  is  more  bended. 
As  for  the  fecond ,  we  muft  remember  from  the  laft  Expe- 
riment, that  the  caufe  of  this ,  is  not  from  the  Water, 
as  if  forfooth  the  Preflure  of  it ,  were  according  to  unequal 
proportion,  butJiQULthe  Air  it  felf,  whofekind  and 
nature  it  is,  toTuffer  compreffion  af  teffuch  a  way.  *Tis 
evident  in  Wind-guns^  whofe  fecond  fpan  of  Air  is  com- 
preft  with  greater  difficulty,  than  the  firft  .•  and  the  third 
with  greater  difficulty ,  than  the  fecond.    Tis  fo  with 
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all  bodies  endowed  w*  th  Benfil :  for  ay  the  longer  you 
bend,  you  find  thegrjeater  difficulty.  As  there  is  a  great 
difadvantage  to  the  man  that  Dives ,  from  the  contraction 
of  the  Air,  fo  there  is  a  great. advantage  to  him,  from  this 
manner  and  way  of  contraction  $  for  if  it  were  uniform, 
according  to  the  PrefTure  of  the  Water  y  then  if  three 
fathom  comprefl  three  inches,  fix  fathom  ought  to  com- 
prefTe  fix  inches,  nine  fathom  nine  inches ,  and  fo  forward, 
till  by  going  down,  either  the  whole  Air ,  fiiould  be  com- 
prefl: to  no  inches ,  or  elfe  very  little  fhould  remain  for 
zefpiration. 

The  next  thing  to  be  taken  notice  of,  is  that  all  the 
while,during  the  down  going  of  the  vlr^there  is  ftill  equa- 
lity ofweight,between  the  Fondus  of  the  Water  ,  and  the 
Potentiaoi  the  Air,  for  with  what  degree  of  weight,  the 
Water  preffeth  up  the  Air,  with  the  fame  degree  of  force 
and  power,  doeth  the  Air  prefs  down  the  Water.  If  this 
were  not,  it  wouldbeimpofTibleforamantogodown,  be- 
caufe  of  pain.  For  when  one  part  of  a  mans  body,  is  lefs 
preft  than  another ,  there  arifeth  a  confiderable  pain,  which 
fometimes  is  intolerable,  as  is  evident  from. the  application  i 
olVentofo-gLffes.  This  equality  of  weight,is  the  true rea- 
fon  ,  why  refpiration  is  fo  eafie.  Yet  'tis  to  be  obferved, 
that  a  man  cannot  breath  fo  eafily  in  the^r£,under  the  Wa- 
ter,as  above  in  the  Air  v  not  becaufe  there  is  any  inequality, 
between  the.weight  of  the  Water ,  and  the  force  of  the 
Air  5  but  only  becaufe  the  quantity  of  it  is  little.  For 
when  a  man  fucks  in  as  much  Air,as  fills  his  lungs, the  quan- 
tity muft  be  dimimfhed  .•  if  this  be,  the  Water  muft  afceiid 
by  p:oportion,though  infenfibly.  When  a  man  thrufts  out 
the  fame  Air  again,  the  quantity  is  increa fed  $  if  this  be^ 
then  the  Water  muft  fubfide  alittle$  both  whichcanaotf^e^ 
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^without  difficulty  ^feing  thereis  a  fort  of  ebbin^ajjjbwing 
both  oTtKe  Air  and  of  theWater^n  every  refpiration.  But 
Ifmhct  leems  (  you  lay  )  tKit  this  difficulty  flowes  from 
the  ftrong,  extraordinary  benfil ,  that  the  Air  is  under.    I 
anfwer,  as  long -as  the  preffure  of  a  Fluid  is  uniform,though 
in  a  high  degree,  yet  there  can  be  no  trouble  in  refpiration5 
becaufe  with  what  force  foever,it  is driven  in  upon  the  lungs, 
with  the  fame  force  it  is  driven  out  again:  therefore,though 
the  Air  we  live  in,  were  as  much  again  bended  as  it  is,  yet 
(as  is  probable)  we  would  find  no  more  difficulty  in  breath- 
ing  than  now.  There  is  one  thing  makes  breathing  eafie  un- 
der_the  Watenjnthe  Ark^namely  tnisYwEen  a  nian  fucks 
liuhe™A]^^  and  belly  goes  out,  and  fo 

fills  the  fpace  deferted  by  the  Air,  that  goes  in.     This 
makes  the  ebbing  and  flowing  far  lefs. 

From  this  equality  of  weight  between  the  preffure  of 
the  Water,  and  the  preffure  of  the  Air ,  we  fee  good 
ground  to  fay ,  that  though  the^fr£>were  no  thicker  in  the 
fides,  than  a  thin  fawed  dale ,  yet  there  would  be  no  haz- 
ard of  breaking,  I  am  confident,though  it  were  no  ftronger 
in  the  fides ,  than  awine-glafs,  that's  foon  broken  5  yet  it 
might  go  down  40  fathom  without  hazard,  or  danger  of 
burfting.  This  affords  good  ground  likewife  to  make 
windows  in  the  Ark  covered  with  glafs :  for  if  the  Preffure 
be  uniform  ,  and  equal,  its  impoffible  they  can  be  broken* 
The  V Vater cannot  thruft  them  inward,  becaufe  the  Pref- 
fure of  the  Air,  is  as  ableto  thruft  them  outward. 

It's  certain,  the  more  Air  be  in  the  Ark3  the  more  eafie 
is  refpiration :  therefore  its  more  eafie  to  breath,  when 
the  Ark  is  but  down  5  fathom,  than  whea  it  is  down  10  or 
15.  It's^babkamap Jngjghtljvej^t^the^^,  it  be, 
ing  4olScheT3eep*  and  3  6  inches  wide,  HFthe  deepnelsof 
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^et^athort^near^tw^  whereas  if  it  were  round,  and 

narrow  aBove  in  iornfoTa  Bell  ,  he  could  not  continue  an 
hour.  It  were  very  eafie  to  try  how  long  other  creatures 
might  live  in  it,for  example  dogs,  and  fuch  hke,or  fowls  ,a$ 
hens,pheafants  ordoves.They  might  eafily  be  inclofed  from 
coming  out-,  for  though  the  whole  mouth  of  the  Ark  were 
ihutup,  except  as  much  paffage,  as  would  receive  a  mans 
fift,yet  it  will  operate,as  well  that  way, as  the  other.  And 
there,a  little  door  might  be  made  to  open,and  fhut  at  plea- 
fure.  'Tis  obferved,that  by  long  tarrying  under  the  Wa- 
ter in  the Beff,the  Air  becomes  grofs  and mifty ,  which 
hinders  a  man  from  feing  about  him.  The  caufe  of  this, 
are  vapors  that  come  from  the  ftomach  ,  lungs  and  other 
parts  of  the  body ,  efpecially  from  the  ftomach,  when  the 
ventricle  is  full  of  meat.  It's  not  fit  then, that  a  man  about 
to  Jive,  fhouid  eat  too  much,  or  drink  too  much,efpecially 
fuch  liquors  as  Sack  or  Bran Jy,  that  beget  many  fumes  and 
vapors.  If  a  man  were  neceflitated  to  tarry  a  pretty  while 
below,  frefli  Air  might  be  fent  down  from  above,  in  bottles 
or  bladders,even  as  much  as  might  fill  up  the  place  dcferted 
by  the  contra&ed  Air.  rTis  obferved  by  feme,  that  have 
been  under  the  Water,  that  their  eares  have  been  fo  trou- 
bled ,  that  for  a  long  time ,  they  have  found  difficulty  to 
hear  diftin&l  y.  The  reafon  of  this  muft  be  from  the  great 
Preflure ,  the  tympanum  hath  fuffered  from  the  imprifoned 
Air  of  the  Bell.  The  Organ  ot  hearing  is  foon  troubled, 
efpecially  when  a  man  is  near  to  a  great^^when  it's  fired. 
And  finely,  when  a  man  is  but  34  foot  down,  the  Air  with- 
in the  Ark,will  be  of  double  Benfil  .•  put  the  cafe  the  man 
go  down  68  foot,  or  1 3  or  14  fathom ,  the  Benfil  is  tri- 
pled :  that's  to  fay ,  if  the  Air  above  have  five  degrees  of 
PrefTurein  it3  the  Air  of  the  ^//,  at  6%  foot  deep,  will 
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have  i  y,  degrees  of  PrefTure-,therefore  thetympanumoi  the 
ear  that's  but  a  fmall  and  thin  membran  y  muft  be  fore 
diftrefled;  that  is  overbended  ,  and  preft  inward;  even 
as,  while  a  man  fets  upon  a  drum  head  a  great  weight, 
v.  g.  a  Bullet  of  Lead  or  Iron,  of  20  or  30  pound,the  skin 
by  this,  fuffers  an  extraordinary  Preffure,  whereby  it  is  in 
hazard  to  be  rent*  •  Tis  probable^  jf  a  man  fliould  go  very 
far  downy  the  tjmfanum  might  be in hazard  of  breakingTar 

Trelhgrentintwo  pieces , "there  being  a  greater  Tfelfere 
upon  the  one  fide  from  the  Air  without,  than  upon  the 
other  fide,  from  thejn^ 

j^J^jyij^m  tta  tymfanum^ , 
There  remains \Moi\)£iyben<>menm  to  be  explicated  ,and 
it's  this :  the  further  up  the  Ark  comes  from  the  ground  of 
the  Water,  towards  the  top,the  Water  within  it,  fubfides 
and  fettles  down  more  and  more, towards  the  mouth.  The 
rcafon  of  it  is,  becaufe  the  further  up  ,  the  Preffce  of  the 
Water  is  the  lefs  5  and  therefore  the  contracted  Air  gets 
liberty  to  expand,  and  dilate  it  felf,  and  fo  thrufts  down  the 
Water  from  P  Qjo  L  M.  .In  a  word  ,  by  what  propor^ 
tion  the  Air  is  contra&ed  in  going  down,  by  that  fame  pro- 
portion it  dilates ,  and  opens  it  felf  in  coming  up.  This 
lets  us  fee ,  as  there  is  cfifadvantage  in  going  down ,  from 
the  contraction  of  the  Air,  fo  there  is  advantage  in  com* 
ing  up  y  from  the  dilatation  of  it.  Some  think,  that  the 
coldnefs  of  the  Water  is  thecaufe,  why  the  Air  is  con- 
tracted fa  she  Ark,  fuchare  thofe,  who  deny  the  PrdTure 
of  it-  But  this  fancy  is  eafily  refuted  5  becaufe  in  aflert- 
ing  this  ,  they  muft  maintain,  the  further  down ,  the  cold 
is  the  greater.  If  this  be,  then  far  more  Air  muft  be  con* 
traded,  in  going  down  from  10  to  15  fathom,  than  in 
paffingfrom  5  to  105  feingastheyfay^  the  further  down, 
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the  cold  is  the  greater  •  and  therefore  the  contraction  of 
.the  Air  mu -the  the  greater;  that's  to  fay,  there  muft  be 
more  quantity  of  Air  contra&ed  in  the  onefpace ,  than  in 
the  other.  But  fo  it  is  ,  that  the  further  down  ,  the  con- 
-traftion  is  the  lefs.  They  judge  iikewife  thecoldnefsof 
the  Water  to  be  the  caufe  ,  why  the  fides  of  empty  Vef- 
felsare  broken  in  going  down.  But  if  this  be ,  then  a 
ftrong  Veflel  fhould  go  no  further  down  than  a  weak  Vef- 
fel  5  feing  cold  can  pierce  thorow  the  fides  of  the  one,  as 
well  as  thorow  the  fides  of  the  other.  And  why  is  it,  that 
a  bladder  full  of  wind  will  go  down  40  or  50  fathom  with- 
out burfting  ,  yea  ioo,  and  yet  a  ft  one-bottle  or  glafs- 
bottle,  cannot  go  beyond  20  or  30?  If  cold  have  in  it, 
that  power  to  break  the  fides  of  a  ftrong  bottle,  it  muft  be 
far  more  able  to  burft  the  fides  of  a  thin  Bladder.  This  dif- 
ference is  clearly  explicated  from  the  Preflure  of  the  Wa- 
ter5but  I  defy  any  man  to  fhew  the  difference  from  the  cold- 
nefs  of  it,  '  Tis  to  be  obferved ,  that  in  all  fuch  Experi- 
ments of  finking  of  Veflels,  as  Hog\-  heads,  Barrels,  and 
Bottles,  they  muft  be  clofs  on  all  fides.  ThereforeJfaman 
•  defire  to  know ,  how  far  down  a  Glafs- Bottle  is  able  to  go 
wltHouFbuHHn^  KTmuflTftop  the  mdutFofit  exaflly^ 
wjrh  a  piece  of  wood  3  and  cement. 

In  fetting  down  the  dimenfions  of  the  Ark  ,  Ihave  re- 

Pftri&ed  them  to  40  inches  high,  and  $6  inches  wide. 
But  if  any  man  be  defirous  to  enlarge  them,  or  make  them 
lefs,  he  may  doit.  Only 'tis  to  be  obferved,  that  the 
larger  the  Jrk  be,  the  Foot-ftoel  that  finks  it,  muft  be  the 
heavier.  Yet  it  hath  this  advantage,that  it  contains  much 
Air ,  which  is  the  great  perfection  of  it.  One  of  a  leffer 
fize  hath  this  advantage,  that  it's  more  tradable,  and  eafi* 
cr  to  kt  down,  and  to  be  pull'd  up.    But  thefe  things  are 
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beft  known  from  Experience.,  or  if  a  man  pleafe,  he  may 
calculate. 

As  the  Ark  is  a  moft  afeful  device  for  profit,  fo  'its  excel- 
lent for  pleafure,  and  recreation,  ifamanweredifpofedto 
fee  the  ground  and  channels  of  deep  Waters  ,  or  were  in- 
ciined  to  fin d  out  Hydroflatical  conclusions,  i  Knowledge 
^ery  profitabIe,and  which  few  have  attained  to.  Though 
it  feem  fomewhat  difficult  to  enter  the  Ark,  and  go  down 
below  the  Water  ,  yet  a  little  ufe  will  expell  all  fear. 
Then,  a  man  may  go  down  with  lets  hazard ,  and  fear  in 
the  Ark ,  then  in  the  Bill ,  becaufe  he  may  conveniently 
faften  his  hands ,  to  each  fide  of  the  Ark,  if  need  were. 
He  may  conveniently  fit,  as  in  a  Chair,all  the  time  of  down 
going,  and  up-coming ,  by  fixing  a  little  feat  in  it.-  he 
may  have  windows  to  look  out  at:  his  body  may  befo 
fixed,  that  thereneeds  be  no  fear  of  falling  out. 

If  a  man  were  defirous  to  make  Hydro faticalconclufions, 
by  Diving  under  the  Water ,  the  dimenfions  of  the  Ark 
might  be  enlarged  ,  fo  that  it  might  conveniently  cover 
a  mans  whole  body ,  by  which  means,  having  much  Air 
in  it ,  a  Diver  might  continue  under  Water  half  a  day  5  if 
need  were.  Let  us  fuppofe  then ,  the  hight  of  it  to  be  8 
foot ,  and  the  breadth  3  foot,  or  more.  In  fuch  a  cafe,  a 
man  might  continue  under  the  Water  many  hours  5  and 
yet  not  one  part  of  his  body  wet/  for  if  the  ^fr*  be  8  foot 
high,  and  the  man  5  foot  inftature,  at  the  deepnefsof 
10  fathom,  the  Water  can  fcarce  rife  3  foot  in  it.  But 
why  may  not  a  man  come  up  every  half  hour,  when  he 
finds  difficulty  to  tarry  down  in  a  little  Ark  ?  I  anfwer,he 
may  $  but  it's  trouble  and  pains  to  pull  him  up,and  let  hitfi 
down  fo  frequently.  And  it  may  fo  happen,  that  through 
want  of  Air  in  a  fmali  *~Ark,  he  be  neceffitated  to  c<5me  up 

before 
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before  he  end  his  work.  And  leaving  the  work  imper- 
fect, he  may  find  difficulty  in  the  fecond  down  going  ,  to 
find  fometimes  thepl^e  where  he  was,or  the  thing  he  was 
afcout  to  lift ,  t.  g.  a  cheft  of  Gold.  If  it  be  Taid,  that 
a  great  weight  of  Stone  or  Lead  is  required  to  fink  an 
Ark  %  foot'high,  which  will  amount  to  4032  pound 
weight,  I  anfwer ,  'tis  fo  indeed :  but  here  is  the  advan* 
rage  $  when  it  is  once  below  the  Surface,  there's  little  more 
trouble,  then  with  an  Ark  of  Iefler  dimenfions  •  becaufe  of 
the  equipondium  that's  between  it,  and  the  weight,  that 
finks  it. 

In  fuch  a  Veffel  many  trials  might  be  made.  As  firft, 
that  of  the  Torricellian^Exferiment^  which  is  nothing  elfe, 
butaGlafs-Tubfo  many  inches  long,  with  a  Mercurial 
Cylinder  in  it  of  29  inches  high,  that's  fuppofed  to  be 
kep t  up  at  that  high t  by  the  PrefTure  of  the  Air.  If  this 
were  taken  down  about  34  foot,  'tis  very  probable  the 
Mercury  would  rife  other  29  inches.  The  reafon  is,  be- 
came the  Air  within  the  Ark,  that  preffeth  upon  the  Sur- 
face of  the  ftagnant  Mercury,  muft  be  under  as  much  pref- 
fure  again,  as  the  Air  above  $  but  the  Air  above,  is  able 
to  fupport  29  •,  therefore  this  Air  muft  fuftain  58.  The 
reafon  why  the  Benfil  is  exa&ly  doubled  is  this,  34 
foot  bf  Water  hath  exa&Iy  as  much  PrefTure  in  it ,  as  the 
whole  element  of  Air  t,  therefore,  the  Air  within  the  Ark, 
being  34  foot  down,  muft  not  only  have  in  it  the  PrefTure 
of  the  Air  above,  but  the  PrefTure  of  the  Water  likewife  : 
this  neceffarily  follows ,  becaufe  when  two  Fluids  touch, 
or  are  contiguous  toother,  the  one  cannot  be  under  five 
degrees  of  PrefTure,  unlefs  the  other  be  under  as  manyj 
According  to  this  reafoning  ,  if  the  Ark  go  down  6%  foot, 
the  Mercury  will  rife  from  5  8  to  87,  .  If  to  102$  itrifes 
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1 1 5.  This  reckoning  is  founded  upon  this,  namely  that 
Water  is  14  times  lighter  than  Mercury,  and  therefore 
one  inch  of  Mercury  requires  14  of  Water  to  fupportit 
in  a  Tub,  and  therefore ,  before  Water  is  able  to  raife  ig 
inches  of  it,  the  Pipe  muft  be  34  foot  deep. 

;Fora  fecond  trial,  bjow  a  Bladder  as  full  of  wind  as  it 
can  hold,  and  having  knit  the  neck  about  with  aPack- 
threed,  place  it  in  the  Ark ,  and  you  will  find  the  fides, 
that  hath  been  ftifly  bended  become  flaccid  and  feeble ,  as 
if  the  one  half  of  the  Wind  had  gone  out ,  and  this  will 
come  to  pafs,  before  the  Ark  can  go  down  eight  or  nine 
fathom.     The  ftrong  benfil  of  the  Air  within  the  Ark  is 
the  caufe  of  this  :  for  as  the  Ark  goes  down,  the  Air 
grows  ftronger,  and  fo  at  length  becomes  of  that  power  and 
force,  thatiteafily  overcomes  the  force  and  Benfil  of  the 
"Air  of  the  Bladder ,  and  reducing  it  tofefs  room,  caufes 
the  fides  become  flagging.     In  this  cafe,  the  faid  Air, 
that  was  oval,  and  had  the  form  of  the  Bladder,  muft 
become  round  in  form  of  a  Globe,  becaufe  of  the  uniform 
Preffure ,  that  it  fuffers  from  the  Air  of  the  Ank.     When 
once  the  Ark  is  down   14  or  15  fathom,  take  the  fame 
bladder,  and  blow  it  ftiff  with  Wind,  and  knit  the  neck 
as  afore.     And  you  will  find  that  in  the  up-coming ,  the 
fides  of  it  will  burft  afunder  with  a  noife.     When  the 
Bladder  is  thus  full  of  Wind ,  'tisfuppofed,  that  there  is 
a  fort  of  counterpoife  between  it ,  and  the  Air  of  the  Ark. 
But  as  the  Ark  afcends,  the  Air  of  it,  becomes  weaker 
and  weaker,  while  in  the  mean  time,  the  Air  of  the  Blad- 
der fuffers  no  relaxation  h  therefore,  when  the  Ark  comes 
near  the  furface,  there  arifes  a  great  difproportion  between 
the  one  Air  and  the  other,  as  to  ftrength ,  and  therefore 
;theAirof  the  Bladder  being  the  ftrongeft,  rents  the  fides 
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in  pieces,  and  comes  out  with  a  noife.  >  Or,  blow  it 
but  half  full  of  wind  ,  and  you  will  find  before,  the  Ark 
come  near  to  the  top ,  the  faid  Bladder  to  be  bended  to 
the  full. 

For  a  third  trial ,  take  a  Glafs  ,  fuch  as  they  ufe  in' 
Caves,  for  preferving  of  Brandy,,  and  flopping  the  mouth 
clofely,  take  it  down  with  you :  in  the  Ark^  and  you  will 
fee,  the  fides  of  irbreak  in  pieces,  before  you  go  down 
four  or  five  fathom.  The  ftrong  Benfil  of  the  ambient 
Air,  is  thecaufeof  this.  If  you  take  it  down  with  the 
orifice  open,  no  hurt  fhall  befal  it.  Or  if  you  flop  the 
orifice  in  the  up-coming ,  you  will  find  the  fame  hurt 
come  to  it.  But  here  is  the  difference,  in  the  firft  burft- 
ing ,  the  fides  are  preft  inward ,  by  the  ambient  Air  •  in 
the  fecond ,.  the  fides  are  preft  outward,  by  the  Air  with- 
in thedafs. 

For  a  fourth  trial,  take  a  rotmd  Glafs-bottle ,  pretty 
ftrong  in  the  fides,  and  when  it  is  down  with  youinthe 
Ark  1 4  or  15  fathom,  flop  the  mouth  of  it  exaftly,  and 
when  it  comes  above,  you  will  find  a  confiderable  quan- 
tity of  Wind  come  out  of  it,  when  the  orifice  is  opened. 
This  evidently  demonftrats  ,  that  the  Air  within  the 
Ark,  12, 13,  or  14  fathom  down,  is  under  a  far  ftronger 
Benfil  then  the  Air  above. . 

For  a  fifth  trial,  let  a  man  apply  to  his  skin  a  cold 
Cuffing-  Glafs ,  when  he  enters  the  Ark  5  and  he  will 
find  fuch  a  (welling  arife  within  it ,  as  when  it  is  applied 
hot  by  a  Chyrurgion.  This  tumor  begins  to  rife,  afToon/ 
as  the  Ark  begins  to  go  down.  The  reafon  is  evident 
from  unequal  Preffure,  the  parts  within  the  Glafs  being 
lefs  preft,  than  the  parts  without. 

For  a  fixth  trial ,  take  a  common  Weatker-Gfafi,  and 
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place  it  in  the  Ark\  and  in  the  going  down,  youwillfee 
the  liquor  creep  up  in  it ,  by  degrees ,  as  the  Ark  goes 
down,  as  if  fome  extraordinary  cold  ,  were  the  caufe  of 
it.  And  as  the  Ark  conies  up  by  degrees,  the  faid 
liquor  creeps  down  by  degrees.  The  caufe  of  this  Phe* 
nomenon  is  not  cold,  as  fome  might  judge ,  but  the  ftrong 
Benfil  of  the  Air  within  the  Ark  ,  that  To  preffeth  upon 
the  furface  of  the  ftagnant  Water ,  that  it  drives  it  up. 
If  you  take  with  you  ,  a  Weather-Glafs ,  hermetically 
fealled,  no  fuch  thing  will  follow  •  becaufe  the  outward 
Preffure  is  keeped  off.  'Tis  not  then  cold ,  that's  the 
caufe,  but  weight.  By  the  way  take  notice,  that  all 
common  Weather-Glafes  are  fallacious  and  deceitful  5 
becaufe  the  motion  of  the  Water  in  them  ,  is  not  only 
cauted  by  heat ,  but  by  the  weight  of  the  Air ,  which 
fometimes  is  more,  and  fometimes  lefs  ,  as  frequently  I 
have  obferved ,  and  as  hath  been  obferved  by  others. 
This  difference  is  found  ,by  the  alteration  of  the  altitude  of 
the  Mercurial  cylinder,  in  the  Barofcopc,  which  is  more  and 
lefs ,  as  the  Preffure  of  the  Air  changeth.  In  fair  weather, 
and  before  it  comes,  the  Mercury  creeps  up.  In  foul  and 
rainy  weather,  and  a  pretty  while ,  before  it  fall  out,  it 
creeps  down.  Becaufe  in  fair  weather ,  the  weight  of 
the  Air  is  more,  than  in  rainy  and  dirty  weather.  Decern* 
ber7  13. 1669.  I  found  the  altitude  19  inches ,  and  nine 
ten  parts  of  an  inch :  at  this  time  the  heavens  were  cover- 
ed with  dry  and  thick  clouds ,  and  no  rain  followed. 
March  16 .  1670.  I  found  the  altitude  no  more ,  than  27 
inches,  and  nine  ten  parts,  at  which  time,  there  was  a 
ftrong  Wind  with  rain.  Between  thefe  two  termes  of 
altitude ,  I  have  found  the  Mercury  move  near  a  twelve 
snoneth.    'Tis  a  moft  fure  prognofticator ,  for  if  after 
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rain,  you  find  the  Mercury  creep  up  in  the  morning,  you 
may  be  fure,  all  the  day  following  will  be  fair,  notwith- 
ftanding  that  the  heavens  threateneth  otherwayes.  If 
after  fair  weather,  the  Mercury  fubfide,  and  fall  down  a 
little,  you  may  be  fure  of  rain  within  a  fhort  time,  though 
no  appearance  be,  in  the  prefent.  It  falls  down  likewife, 
when  winds  do  blow.  What  the  true  caufe  is,  why  there 
is  fiich  an  alteration  in  the  Preflureof  the  Air,  before  foul 
weather,  and  fair,  and  in  the  time  of  it,  it  is  noteafie  to 
determine. 

But  we  proceed.  Trial  likewife  might  be  made,  by 
firing  a  great  piece  of  Ordnance  above,  whether  there- 
port  would  be  heard  below  the  Water  or  not?  This 
would  determine  the  queftion,  whether  Water  be  a  fit 
medium  for  conveying  found  as  Air  is.  Item,  whether  or 
not,  the  Sea  water  be  frefher  at  the  bottom,  than  near  the 
top,  which  is  affirmed  by  fome.  Item,  whether  founds 
be  as  diftinft  in  iuch  a  fmall  portion  of  Air,  as  they  are 
above.  This  might  be  tried  with  a  Bell  of  a  Watch.  If 
need  were,  a  little  chamber  Bell  might  be  hung  within  the 
jirky  and  a  fmall  chord  might  pafs  up  from  it,  through  the 
cover,  whereby  the  perfons  above,  might  by  fo  many 
tingles,  fpeak  fuch  and  fuch  words  to  the  Diver.  I  have 
demonftrated  before,  that  though. there  were  a  little  nar- 
row hole  made  in  the  cover  above,  yet  neither  Airwould 
go  out,  nor  Water  come  in.  If  a  man  were  curious,  he 
might  have  a  window  not  only  in  the  fides,  but  in  the  roof 
above,  covered  with  a  piece  of  pure  thin  Glafs,  thorow 
which  he  might  look  up,  after  he  is  down  two  or  three  fa- 
thom, and  fee  whether  there  appeared  any  alteration  in 
the  dimensions  of  the  body  of  Sun  or  not,  or  feemed 
nearer, 
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We  now  come  to  infer  fome  Hydro  flat  ical r  conclufions, 
as  from  former  Experiments.  We  fee  thenfixft,  that  in 
Water  there  is  a  preffure  5  namely  from  the  ftrong  Benfil 
of  the  Air  within  the  Ark,  that  groweth  ftronger,  and 
ftronger,  as  the  Water  groweth  deeper,  and  deeper.  '  We 

^  •  fee  next,  jthatthe  preffure  of  the  V Vate£J^jmJnqe> 
ment :  b^aSfeTtEefnrrEer  dbwnltEe^?rFgoeth,  tEeTfir 
*Z  r^tKrmore  bended.  Thirdly,  two  Fluids  cannot  be  con- 
tiguous one  to  another,  unlefsbothof  them  be  under  the 
fame  degree  of  preffure:  becaufe  the  Air  of  the  Ark,  and 
the  Water  that  creepeth  up  within  the  mouth  of  it,  are 
perpetually  under  the  fame  degree  of  power,  and  force, 
whatever  the  deepnefs  be.  Fourthly,  that  in  Fluids  the 
preffure  is  uniform  5  becaufe  the  Air  of  the  Ark\  and  the 
Water  without,  prefs  moft  equally,  one  againft  the  other. 

£-,     Fifthly*  the  more  that  the  Air  is  bended,  it  is  the  more 

difficult  to  bend  it  5  and  confequently,  that  the  diminu- 

S     tion  0!  the  quantity,  is  according  to  unequal  proportion. 

0  Sixthly,  that  when  the  Ark  is  down  34  foot,  the  Benfil 
of  the  Air  is  doubled:  and  tripled,  when  its  down  68 
fooc:  becaufe  the  preffure  of  34  foot  of  Water,  is  as 
much  as  the  whole  preffure,  that's  from  the  Atmofihere. 
If  it  beenquired,  how  much  weightrefts  upon  the  palm 
ot  amans  hand,  when  the  Ark  is  down  about  68  foot  i 
I  anfwer,  the  preffure  of  the  Water  upon  a  mans  hand, 
at  that  deepnefs  with  the  preffure  of  the  Air  above,  will 
be  equivalent  to  the  weight  of  a  pillar  of  Mercury  $7  inches 
high,  and  three  inches  thick,  which  will  exceed  in  real 
weight  200  pound.  If  fo  much  reft  upon  the  palm,  how 
muchmuft  reft  upon  the  reft  of  the  parts  of  the  body  f 
Let  us  fuppofe  then,  the  quantity  of  the  palm,  to  be  found 
in  a  mans  skin,  aoo  times^  then  muft  hefuffer  as  mu£&- 
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preffure,  and  adually  fupport  as  much  burden,  as  will 
amount  to  Aoooogogpd  weight.  ."Seventhly,  our  bodies 
may  be  under  a  hug?  preffure,  and  yet  that  burden  not 
perceptible  5  as  is  evident  from  the  Diver,  who  findeth 
little  or  no  weight,  while  he  is  under  the  Water.  Or  if 
there  be  any  Preffure  found,  it's  not  comparable  to  that, 
which  really  is.  Eighthly^  when  a  man  is  14  or  1 5  fathom 
down,  at  every  infpiration  and  expiration,  hisbreaft  and 
belly  muft  lift  up  the  weight  of  1800  pound:  becaufe,  if 
the  whole  burden  be  40000,  the  weight  that  refts  upon 
the  breaft,  and  belly,  will  be  about  1 800.  Ninthly,  that 
between  ^very  ln/piration,  and  expiration,  there  happens 
a  perfed  counterpoife,  namely  by  the  Air,  that  goeth  in- 
to the  lungs,  and  the  outward  Air  of  the  ^drh  :  for  if  the 
Preffure  ot  the  one,  were  more,  than  the  Preffure  of  the 
other,  there  could  be  no  motion  of  the  lungs.  Tenthly, 
when  a  man  draweth  his  breath,  the  Air  eometh  not  in  by 
futtion^  but  by  fulfion.  For  this"  caufo  though  the 
V  Vind-  pipe  were  flopped,  yet  a  man  might  live  by  having 
aliole  in  hjs  fide?  going  into  the 1  lungs,  £affl&  that 
there  is  no  fuch  thiaglis  [uffim  properly^  and  therefore 
the  motion  of  all  Fluid  bodies  iscaufedby  Preffure  and 
weight]  The  motion  of  the  blood  then  thorow  the  heart, 
is  driven ,  and  not  [ufted.  Infants  properly  do  not  fuck, 
but  have  the  milk  fqueezed  into  their  mouth,  'Tis  evi- 
dent from  the  fucking-glafs  that  fome  women  ufe  for  milk- 
ing their  own  breaffo:  for  by  help  of  this,  the  Air  that 
guardeth  the  head  of  the  Pap  is  removed,  and  fo  the  Air, 
that  preffeth  the  parts  about,and  without, fqueezes  out  the; 
milk, 
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EXPERIMENT    XIX^ 

Figure  26. 

t 

THis  Figure  reprefents  a  deep  Water,  whofe  firft  and 
vifible  furface,  is  F  G,  The  imaginary  furface,  is 
EL  C,  34  foot  below  it.  A  D  B  is  a  Siphon,  working 
below  this  V  Vater  with  Mercury.  A  E  L  is  a  Veflel  with 
ftagnant  Mercury,  among  which  the  orifice  A  is  drowned, 
the  other  orifice  B  exifting  among  the  Water,  DM  is 
the  hight  of  the  Siphon  above  the  line  of  level,  which  I 
fuppofeis  5  8" inches.  For  making  it  work,  flop  the  two 
orifices  clofely,  and  pour  in  as'much  Mercury  at  a  hole 
made  at  D,  as  will  fill  both  the  legs.  Then  flopping  the 
fatd  hole,  open  the  two  orifices  A  and  B,  and  you  will  find 
the  liquor  run  as  long  out  at  B,as  there  is  any  almoft  in  the 
veffel  A  E  L.*  For  evincing  this,  which  is  the  only  dif- 
ficulty, confider,  that  if  this  S  if  hen,  were  filled  with 
Water,  and  made  to  work  only  with  Air,  (  as  is  clear  from 
daily  experience)  theliquor  would  run  out  conftantly  at 
B.  Becaufe  there  is  here  an  unequal  Preffure-,  the  furface 
of  Air  N  B,  being  more  burdened,  than  the  furface  E  L  C, 
but  where  unequal  Preflureis  in  Fluids  ( according  to  the 
1 2th  Theorem)  motion  muft  follow/  I  prove  the  fur- 
face N  B  to  be  more  burdened,  than  the  furface  E  L  C, 
becaufe  the  Water  B  D,  is  heavier  than  the  Water  L  D, 
as  is  evident  to  the  eye.  The  Air  B  therefore,  fuftaining 
far  more  weight,  than  the  Air  EL,  muft  cede  and  yeeld. 
Next*  there  is  here  a  pondus  m&zpotentia,  the  pondus is 
the  Water  L  D  5  the  potentia  by  which  it  is  counterpois- 
ed* is  the  Water  B  D  5  but  thefe  are  unequal,  B  D  being 

heavier, 


i^pDjoftaticai  €k  pertinents*       181 


heavier,  than  L  D  •  therefore  according  to  the  33  Theo- 
rem, thefe  two  Fluids  cannot  "ceafe  from  motion.  If  it 
be  faid,  that  the  furface  N  B  is  ftronger ,  than  the  furface 
ELC,  feing  it  is  lower,  \  I  anfwer,  the  difference  is  fo 
unfenfible,  that  they  m3y  be  judged  but  one,  Now,  I 
'  fay,  if  this  Siphon  work  in  Air/  with  Water,  it  muft 
likewife,  work  in  Water  with  Mercury.  Therefore,  this 
Siphon  being  34  foot  below  the  firft  furiace  F  G,  the  liquor 
niuft  run  out  conftantly  at  B.'  Becaufe,  there  is  here,  an 
unequal  PreflTure,  the  furface  of  Water  NB,  bengmore 
burdened  ,  than  the  furface  E  L  C.  Though  there  be 
more  weight  in  N  B,  than  in  E  L  C,  becaufe  it  is  lower, 
yet  becaufe  the  difference  is  not  fo  much,  as  is  between  the 
weight  of  B  D,  and  the  weight  of  L  D,  it  proves  nothing; 
Note  here,  that  fo  long  as  D,  is  within  58  inches  of  E  L 
C,  this  Siphon  will  work.  The  reafon  is,  becaufe  the 
FrefTureof  34  foot  of  Water,  with  the  pAeffure  of  the 
Air,  upon  FG,  are  able  to  raife  Mercury  exadUy  5  8  inches. 
But  if  D  exceed  that  hight,  no  Art  will: make  the  liquor 
run  out  at  B.  NoteTecondly,  that  this  Siphonwlll  ope- 
rate with  Air  and  VVater  ,  though  the  top  D  were  34 
foot  above  M  5  and  the  reafon  is,  becaufe  the  Preffureof 
the  Air,  is  able  to  raife  a  pillar  of  Water  to  that  hight. 
Note  thirdly,  that  if  there  were  an  orifice  opened  at  C, 
upon  the  level  line  ELC,  the  two  Waters  would  become' 
of  the  fame  weight,  the  one  not  being  able  to  move  the 
other^  If  you  bore  a  hole  at  R,  the  liquor  afcends  from 
R  to  D,  andgoeth  down  from  D  to  A,  and  fo  the  motion 
ends.  But,  if  the  leg  A  D  were  fix  times  wider,  than 
BD,  the  liquor  would  not  run  out  at  B.  I  fhall  anfwer' 
this  in  the  clofe. 

From  this  Experiment  we  fee  fiuft ,  that  the  motion  of 

Fluid : 
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Fluid  Bodies  up  thorow  Pumps ,  and  siphons is  not  for 
{huning  vacuity,  but  becaufe  they  are  preft  up  violently. 
We  fee  next9  that  when  the  PrefTureis  uniform  >  there 
#.no  motion  in  Fluids  5  but  aflbon,  as  one  part  is  more 
preft,  than  another,  motion  begins:  becaufe,  this  Siphon 
will  not  operate,if  the  orifice  be  made  in t  -,  but  if  fo  be,it 
beinD,  then  the  motion  begins  5  becaufe  there  is  here 
an  unequal  PrefTure,  which  was  not  in  the  other.  We 
fee  thirdly  ,  that  Fluids  have  a  determinate  Sphere  of 
activity  ^  to  which  they  are  able  to  prefs  ,  and  no  further  : 
becaufe  this  Water,  is  not  able  to  prefs  Mercury  higher 
than  58  inches.  So  the  Air  cannot  raife  Water  higher 
than  34  foot.  If  this  Water  were  6%  foot  deep ,  the 
Sphere  of  it's  affinity  would  be  116  inches.  We  fee 
fourthly,  that  in  Fluids  there  isaPondusandz.  Potential 
2nd  that  the  inequality  of  weight  between  the  two,  is  the 
only  caufe  of  motion.  We  fee  fifthly,  that  as  long  as 
this  inequality  of  weight  continues ,  as  long  continues  the 
motion ,  becaufe  ,  as  long  as  B  D ,  is  heavier  than  L  D, 
the  motion  perfeveres.  We  feefixthly,  thepoflibility 
of  ^perpetual  motion  in  Fluids  ^  becaufe  the  liquor  runs 
perpetually  out  at  B.  If  it  be  faid ,  the  motion  ends 
when  the  ftagnant  Mercury  A  E  L  faileth.  I  anfwer' 
this  flop  is  only  accidental  5  and  not  eflentially  from  the 
nature  of  Fluids.  If  it  be  enquired,  whether  or  not, would 
the  Mercury  run  out  at  B,  upon  fuppofition,  the  fliank 
L  Dwere  twice  as  wide,  as  the  fliank  B  D?  Ianfwer 
it  would.  If  it  be  faid  that  the  one  is  far  heavier  than  the 
other,  namely  L  D  than  DB,  I  anfwer,  weight  in 
Fluids  is  not  counted  according  to  thicknefs  ,  but  ac- 
cording to  altitude. 
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EXPERIMENT    XX. 

Figure  27. 

*TF~His  laft  is  for  demonftrating  the  precife  and  juft 
JL     weight  of  any  Pillar  of  Air ,  Water ,  Mercury    or 
of  any  other  Fluid  body  ,  iffome  of  their  dimenfions  ,  be 
but  once  knowen.   A  B  then  is  a  fquare  Pipe  1 2  foot  high, 
and  fix  inches  in  widenefs ,  full  of  Water,  refting  upon 
the  furface  of  Air  A  C.     And  E  G  is  a  fquare  Pipe  1 2  foot 
high,  and  12  inches  wide,  full  of  Water  ,  refting  upon 
the  furfece  of   Air  E  F#      None  needs  to  doubt ,  but 
the  two  Waters,  will  be  fufpended  after  this  manner, 
even  though  the  orifices  A  and  E  were  downward ,  efpeci- 
ally  if  they  be  guarded  with  Water,  but  the  demonftra- 
tions ,  will  be  the  more  evident ,  that  wee  fuppofe  the 
two  Pillars  of  Water  to  be  fufpended  as  they  are.  From 
this  Experiment  I  fay  firft ,  that  the  Pillar  of  Air  C  D  is 
168  pound  weight,  at  leaf!  ^  which  I  prove  thus.     The 
VVater  A  Bis  168  pound:  therefore  the  Air  C  D,  muft 
be  as  much,     I  prove  the  Antecedent ,  becaufe  it's  a  Pillar 
of  VVater  1 2  foot  high ,  and  fix  inches  thick  1  but  every 
half  cubical  foot  of  Water,  that  containes  216  inches, 
weighs  feven  pound:  thereforefeing  the  Pillar  is  12  foot, 
it muft  contain  24  half  feet  %  but24  times7isi68.  The 
only  difficulty  is  to  prove  the  Connexion*  which  Ido  thus, 
from  the  feventh  Theor.  all  the  farts  of  a  Fluid  in  the  fame 
Horizontal  line^  are  equally  prefix  but  fo  it  is,  that  the 
part  A ,  and  the  part  C,  are  in  the  fame  horizontal  fur- 
face  5  therefore  the  part  A ,  and  the  part  C,  are  equally 
preft.     But  if  the  part  A,  and  the  partC,  be  equally 
preft  ,  the  Pillar  of  Air  C  D ,  muft  be  as  heavy ,  as  the 
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Pillar  of  Water  A  B#  I  fay  fecondly ,  that  the  Pillar 
of  Air  FH,;  weighs  6-jz  pound,  I  prove  it  thus.  The 
Water  E  G  weighs  672  pound  5  therefore  the  Air  FH, 
weighs  as  much.  The  Antecedent  is  clear,  becaufeEG, 
is  a  fquare  Pillar  of  Water  1 2  foot  high,  and  12  inches 
thick  5  but  every  cubical  foot  of  Water  weighs  56 
, pound;  but  12  times  56,  is  572,  I  prove  the  connexion^ 
as  before.  All  the  parts  of  an  horizontal  furface,  are 
equally  preft  $  therefore  the  part  F,x  muft  fuftainasmuch 
burden,  as  the  part  E, 

To  proceed  a  little  further,  let  us  fuppofe  the  Pipe 
AB  to  be  34  foot  high,  and  the  Pipe  E  G  to  be  as 
much,  Iaffertthen  thirdly,  the  Pillar  of  Air  C  D  to 
weigh  476  pound  ,  which  I  prove  as  before.  All  the 
parts  of  the  fame  furface  ,  are  burdened  with  the  like 
weight,  but  the  part  A  fuftains  475  pound,  therefore  the 
part  C  muft  fupport  as  much.  The  Connexion  is  evident, 
and  the  Antecedent  isfo  too,  becaufe  the  Water  A  B 
being  34  foot  high,  and  fix  inches  thick,  muft  weigh 
476  pound:  for,  if 2 16  inches  ,  weigh  feven  pound, 
14688  inches,  muft  weigh  47^  pound.  I  affert  fourth- 
ly, the  Pillar  of  Air  F  H  to  weigh  1.904  pound,  which 
Idemonftrat  by  the  former  Medium.  All  the  parts  of  a 
Fluid  that  ly  in  the  fame  horizontal  furface ,  are  equally 
preft  5  but  fo  it  is,  that  E  and  F  ,  do  fo  ly  $  therefore  F 
muft  be  as  much  burdened  as  E$  the  Water  therefore  E  G, 
weighing  1^04  pound  ,  the  Air  F  H?  muft  weigh  as 
much.  For  if  2 1 6  inches  of  Water  weigh  feven  pound, 
58752  inches  ( for  fo  many  are  in  the  Water  E  G )  muft 
weigh  1^04  pound. 

Let  us  fuppofe  fecondly ,  the  Tub  A  B  to  be  only  29 
inches  high,  and  the  TubE  G,  ofthefamehight ,  and 

that 
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that  fix  inches  wide,  and  this  1 2  inches  wide.  I  affirm 
then  fifthly,  the  Air  C  J)  to  weigh  yet  476  pound,  and 
the  Air  F  H ,  to  weigh  1^04  pound.  Becaufe  the  Pillar 
of  Mercuiy-AJJ  ,  weighs. 47 6  pound  ,  and  the  Pillar 
of  Mercury  PG,  weighs  1^04  pound:  therefore  ,  if  AB 
be 475,  CD  muft  be  as  much.  And  if  E G  be  15*04 5 
F  H,  muft  be  -of  the  fame  weight.  I  prove  the  Mercury 
ABto  weigh  about  476  pound,  though  it  be  but -29 
inches  high  •,  becaufe  it  is  14  times  heavier  then  Water. 
For  the  fame  caufe ,  doth  the  Mercury  E  G  weigh  about 
1.P04  pound.  I  by  about  9  becaufe  34.  ioot ,  containesap 
inches,  more  than  14  times. 

Let  it  be  fuppofed  thirdly ,  the  Pipe  EG,  f  being  34 
foot  high,  J)  to  have  the  one  half  of  it  I G,  full  of  Air,  and 
the  other  half  E  K  full  of  V  Vater ,  I  affirm  then  fixthly, 
the  part  E,  and  the  part  F,  to  be  yet  equally  burdened. 
That'stofay,  theVVaterEK,  that's  now  but  17  foot, 
makes  as  great  a  PrefTure  upon  E  ,  as  when  it  was  34  foot, 
Thereafonof  this,  is  furely  the  PrefTure  of  the  Air  IG, 
that  bears  down  the  Water  K  E,  with  the  weight  of  9  52 
pound  ,  the  half  of  1904  pound.  If  it  be  faid  according 
to  the  Theorem  21,  that  there  is  as  much  PrefTure  and 
weight  in  the  leaft  part  of  a  Fluid,  as  in  the  whole  •  there- 
fore the  AirlG,  muft  be  as  heavy  as  EH,  Ianfwer 
IG,  is  not  fo  heavy  as  F  H,  becaufe  the  Water  EK 
impending  in  the  lower  part  of  the  Tub ,  hath  occafioned 
the  Air  I G,  to  expand  it  felf  fo  many  inches ,  by  which 
means ,  it  lofeth  fo  many  degrees  of  it's  Benfil.  IS  you 
remove  the  Water  EK,  then  will  the  Air  LG,  be  as 
heavy,  as  FH5  becaufe  E  K  being  Air,  it  reduceth 
IG  to  that  fame  degree  of  Benfd with  it  felf  ^  but  when 
the  Air  E  is  burdened  with  the  Water  E  K  .,  it  can- 
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not  make  the  Air  I G,  of  that  fame  weight  with  it  felf. 
Let  us  fuppofe  fourthly,  that  only  eight  foot  and  an 
half  of  Water,  are  in  the  Tub  ,  namely  between  E  and  N* 
I  fay  then  feventhly,  that  the  part  E,  is  as  much  bur- 
dened with  it ,  as  when  the  Pipe  was  full ;  becaufe  the 
2 y  toot,  and  an  half  of  Air  NG,  is  exa&ly  as  heavy, 
as  the  2$  foot  and  an  half  of  the  Water  that's  gone.    I 
prove  it  thus.    The  Air  E  hath  the  weight  of  1904  pound 
in  k  felf  3  fein^  the  weight  of  the  furface  %  is  alwayes 
equal  to  the  weight  of  the  Pillar ,  but  being  burdened 
with  the  WatfrE.Nr  that  weighs  476  pound ,  it  can- 
not prefs  up  with  more  weight  then  with  1428  pound.* 
and  therefore  the  top  of  the  Water  N  ,  rauft  prefs  upon 
the  under  part  of  the  Air  ,  that's  contiguous  with  it,  with 
1428,     If  this  be,  the  Air  N  G,  muft  prefsdown  with 
as  much  ,   feing  according  to  the  20  Theorem  ,  it  is  im- 
poflible ,  that  one  part  of  a  Fluid  5  can  be  under  PrefTure, 
unlefs  the  next  adjacent  part,  be  under  the  fame  degree 
ofPrefiure,  Therefore  I  conclude,  that  the  25  foot  and 
an  half  of  Air  NG,  is  as  heavy  ,  as  the  25  foot  and  an 
half  of  the  Water  that's  gone.     This  makes  it  evident 
alfo ,  that  when  the  Pipe  is  half  full  of  Water ,  as  E  K, 
the  AirIG,  hath  the  weight  of  952  pound.  Becaufe  E 
being  in  it  felf  IP04,  but  being  burdened  with  E  Kp5  2, 
it  cannot  make  the  top  of  the  Water  K ,  prefs  upon  I 
with  more  weight  than  p>  2  5  and  therefore  (  by  the  20 
Theorem,)  the  Air  G  I5  muft  weigh  952  likewife. 

I  affirm  eighthly,  that,  when  the  Pipe  is  full  of  Water? 
from  E  to  G ,  if  a  man  poife  it  in  his  hand,  he  doth  not 
find  the  weight  of  the  Water  EG,  And  thereafonis, 
becaufe  it's  fuftained  by  the  part  of  the  furface  E.  But 
if  the  Air  E  fuftain  it,  my  hand  cannot  fuftain  it.  I  find 


i^pDjo&atfcai  etpttimtnte*      187 

then  only  the  weight  of  the  Tub  ,  but  not  the  weight  of 
the  Water  within  it.  I  fay  ninthly,  that  when  I  poife 
^rhe  faid  Tub,  I  find  the  whole  weight  of  the  Pillar  of  Air 
LM,  which  is  exa&ly  1904  pound.  I  prove  it  thus. 
T^e  pndus  of  a  Fluid  is  then  only  found,  when  there  is 
not  a  fotentia  to  counterpoife  i&  or  at  leaft,  when  the  p- 
tentia  is  inferior  to  the  pondus  .•  but  there  is  here  no  foten- 
tia,  counterpoifing  the  fondusoi  the  Air  L  M.  There- 
fore, I  muft  find  the  weight  of  it,  when  I  lift  up  the  Tub. 
The  major  proportion  isdear  from  the  tenth  Theorem.  It's 
evident  alfo,  from  common  experience^  for  while  a  bal- 
lance  is  hanging  upon  a  nail,  with  fix  pound  in  the  one 
fcile,  and  nothing  in  the  other,  you  will  find  the  whole 
burden,  if  you  prefs  up  that  one  fcalewith  the  palm  of 
your  hand.  But  if  fo  be,  there  were  fix  pound  in  the  op* 
pofite  fcale,  you  will  nor.  find  the  fiift  fix  5  and  the  realbn 
is,  becaufeit  is  in  equilibno  with  other  fix,  sTis  juft  fo 
here,  I  muft  find  the  weight  of  the  Air  L  M ,  while  I 
poife  the  Tub,  becaufe  it  wants  a  weight  to  counterbal- 
lance  it.  I  prove  the  minor  proportion  thus.  If  any  thing 
counterbalance  the  Air  L  Ms  it  muft  either  be  the  Air 
below,  namely  the  part  E  5  or  the  Water  E  G  :  but  nei- 
ther of  the  twain  can  doit.  Not  the  Air  E,  becaufe  it 
hath  as  great  a  burden  upon  it,  as  it  is  able  to  fupport, 
namely  the  Water.E  G,  that  weighs  1P04  pound.  And 
for  thiscaufe,  not  the  V  Vater  it  felf,  feing  all  the  force 
it  can  have  to  counterbalance  L  M,  is  from  the  furface  of 
Air  E  5  but  this  is  in  equilibrio  with  it  already.  I  faid 
that  the  Air  L  M,  was  exa&ly  1^04  pound  weight.  This 
alfo  is  evident,  becaufe  it  is  juftof  thefe  famedumenfions, 
with  the  Air  F  H.  If  it  be  faid,the  Air  LM  muft  be  thick- 
er 5  feing  it's  equal  to  the  Tub  without  3  but  the  Air 
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F:H,  is  only  equal  to  the  Tub  within.  Ianfwer,  it  is  fo  in- 
deed 5  but  here  is  afolution  tathe  difficulty.  I  do  not 
find  the  whole  weight  of  the  Air  LM,  but  only  as  much 
of  it,  as  is  equal  t  o  F  H.  Suppofe  the  Tub  to  be  12  inches 
within,  from  fide  to  fide,  and  16  without-  from  fide  to 
Rd&.  I  fay '  then,  I  find  only  the  burden  of  fo  much  Air5 
as  anfwers  to  the  cavity  of  th«  Tub,becaufe  the  reft  of  thefe 
inches,  are  counterpoifed,  by  as  much  below,  namely  by 
the  Air,  that  environs  the  01  ifice  E:  for  it's  fuppofed,  that 
if  the  Tub  be  two  inches  thick  above,  it  muft  be  as  thick 
in  the  lips.  So  that  the  whole  Tub,  is  not  unequally  preft,  1 
but  only  fo  much  of  it  within  upon  the  top,  as  anfwers  to 
the  cavity.-  Ttnthly,  that  when  the  Pipe  is  but  half  full  I 
of  VVater,  namely  from  E  to  K,  I  find  only  952  pound 
of  the  Air  LM,  though  before  Ifound  1^04,  The  rea- 
fonis,  becaufe  the  one  half  of  it  is  now  counterpoifed  by 
the.  Air  I  G,  and  therefore  the  weight  of  it  becomes  infen- 
fible/  'Tis  clear  from  the  fixth  aflfertion,  that  the  Air 
I G,  preffeth  down  with  951  %  therefore  it  muft  prefs  up 
with  as  much,  feing  according  to  the  fixth  Theorem,  the 
Rreflureofa  Fluid  is  on  every  fide.  Eleventhly,  that  when 
there  is  only  eight  foot  of  Water  and  a  half  in  -the  Tub, 
namely  between  E  and  N,  I  find  only  475  pound,  of  the. 
Air  LM.*.  Becaufe  in  this  cafe,  the  Air  KG  counter- 
poifeth  1428  pound  of  it.  For  if  the  faid  Air,  burden  the 
Water  N  E,  with  1428  pound, as  is  clear  from  the  feventh 
aflertion,  it  muft  likewife  prefs  up  the  Tub  with  as  much^ 
and  fo  counterpoife  as  much  of  the  Air  LM.  Twelfthiy, 
that  when  there  is  nothing  within  the  Pipe  but  Air,  the 
whole  weight  of  the  Air  L  M  becomes  infenfible  to  me# 
The  reafon  is  evident,  becaufe  it  is  wholly  counterpoifed 
by  the  Air  within  the  Pipe^     I  affirm  thirteentlily,   that 
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the  Water  EG,  is  in  equilibria  with  the  Water  A  B : 
that's  to  fay  1^04  pound,  is  in  equilibriomth  qy6  pound, 
I  prove  it  evidently,  by  the  firft  medium  %  all  the  parts  of 
an  Horizontal  fur-face,  ,are  equally  pteft  %  -therefore  the 
part  A,  fuftains  no  more  burden,*  then  the  part  E,  there- 
fore A  Sj  is  as4ieavy  as  E  G,  and  confequently,  the  Air 
CD,  mull  be  as  heavy,  as  the  Air  FH,  Left  this  pro- 
pcfition  may  feem  to  contradi<5t  what  is  already  faidj  muft 
diftmguiili  a  twofold  Ballance^according  to  the  thirdTheo- 
rem,  one  Natural,  another  Artificial,  In  the  Artificial 
Ballance,  where  magnitudes  do  weigh  according  to  all  their 
dimenfions,  viz.  Longitude,  Latitude,  and  Profundity,  the 
Water  A  B,  and  the  Water  E  G,  are  not  in  equtlibrio  to- 
gether,feing  the  one  is  1428  pound  heavier  than  the  other. 
But  in  the  Ballance  of  Nature,  fuch  as  thefe  Pipes  are,  all 
the  four  makes  mtquipondium together  5  becaufe  they  do 
not  weigh  here,  according  to  their  thicknefs  ,  but  only  ac- 
cording to  their  altitude.  Therefore  (eing  AB  is  as  high 
as  E  G,  and  feing  C  D  is  as  high  as  F  H,  they  muft  all 
be  of  the  fame  weight. 

From  the  firft  aflertion  I  infer,  that  one  and  the  fame 
Fluid,  even  in  the  BalUnce  of  Nature,  may  fometimes  be 
In  equilibria  with  a  letter  weight,  and  fometimes  with  a 
greater,  becaufe  the  Air  C  &,  that  weighs  really  47^ 
pound,  is  in  equilibrio  with  the  Water  A  B,  that  weighs 
but  16$.  This  is,  when  A  B  -is  fuppofed  to  be  only  12 
foot  high.  It's  likewife  in  equilibrio  with  it,  when  its  34 
foot  high.  But  how  can  A  B,  that's  1 2  foot  high,  prefs 
A,  with  as  much  weight,  as  when  its  34  foot  high 7  I  an- 
fwerbya  fimilitude,  when  a  Cylinder  of  Wood  1 1  foot 
high  ftands  upon  a  Table,  it  may  burden  it  as  much,  as  if 
it  were  a  Cylinder  34  foot  high,     For  j-  fuppollng  it  to  be 
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thruft  in,  between  it,  and  v.  g.  the  ceiling  of  the  room 
above,  ic  muft  prefs  down  with  more  weight,  then  if  ic 
were  not  thruft  in.  So,  this  Cylinder  of  Water  AB, 
y  that's  but  1 2  foot  high,  being  preft  between  the  furface  A, 
and  the  top  of  the  Tub  within,  muft  burden  A,  as  much, 
as  if  it  were  34  foot  high  5  for  being  of  this  hight,  it  only 
ftands  upon  the  furface,  without  preffing  up  the  top  of 
the  Tub* 

I  infer  from  the  fecond  affertion,  that  each  Pillar  in  a 
Fluid  hath  a  determinate  weight.  This  is  evident  from 
the  determinate  weight  of  AB,  that  weighs  firft  168 
pound,  being  12  foot  high,  and  467  pound,  being  34 
foot  high,  and  fo  of  the  reft,  I  infer  fecondly,  that  the 
thicker,  and  groffer  a  Pillar  of  a  Fluid  be,  it  is  the  heavier, 
(even  in  the  Artificial  Batlance)  and  contranwife,  the  more 
flender  and  thinner  it  be,  it  is  the  lighter.  This  is  evident 
from  the  Water  A  B,  fix  inches  thick,  that  weighs  476 
pound,  and  from  the  Water  E  G,  12  inches  thick,  that 
weighs  1 904  pound.  So  doth  the  Pillar  of  Air  CD,  weigh 
lefs,  then  the  Pillar  F  H.  Here  is  ground  for  knowing 
the  certain  and  determinate  weight  of  a  Pillar,  in  any  fort 
of  a  Fluid  whatfoever.  As  to  Air,  its  clear  and  evident, 
that  a  four-fquare  Pillar  thereof,  12  inches  everyway, 
weighs  1^04.  That's  to  fay,  if  it  werepoflible,  to  take 
the  Pillar  of  Air  F  H,  in  its  whole  length,  from  the  fur- 
face of  t\\Q  earth,  to  the  top  of  the  Atmofphere,  and  pour 
itkitothe  Scale  of  aBallance,  it  would  be  exactly  the 
weight  of  1904  pound.  Here  isafecret  :  though  that 
fame  Pillar  of  Air,  were  no  longer ,  than  6  or  10  foot,  yet 
thePreffureofit,  upon  the  body,  itreftsupon,  is  equiva- 
lent to  1904  pound.  If  this  be,  (you  fay)  what  is  the 
weight  of  Air,  that  lefts  upon  this  Table,  that's  3  6  inches 

fquare  i 


i^oftattcai  ejcpmmenisu       m 


fquare  i  I  anfwer,  it  mud  be  as  heavy,  as  a  Pillar  of  Wa- 
ter 34  foot  high,  and  36  inches  thick,  which  will,  by  juft 
reckoning,  amount  to  17136  pound,  or  to  1071  (lone 
weight.    It  may  be  inquired  next,  what's  the  weight  of 
the  Air,  that  burdens   the  pavement  of  this  parlour, 
that's  16  foot  fquare  f  I  anfwer  487424  pound.  Becaufe 
it  is  exa&ly  the  weight  of  a  bulk  of  Water  34  foot  high, 
and  1 6  foot  thick.     'Tis  to  be  remembred  ,  that  though 
the  preflureof  it,  be  fo  much,  yet  being  poured  into 
the  fcale  of  a  Ballance,  it  will  not  weigh  fo  much:  for 
not  only  as  much  as  fills  the  room  muft  be  taken  , "  but  as 
much  as  paffeth  from  the  pavement  to  the  top  of  the 
Atmofphere.  According  to  this  method  'tis  eafie  to  deter- 
mine the  weight  of  any  Pillar  of  Air  whatfoever,  provided 
a  man  but  once  know  the  thicknefsofit ,  both  thewayes, 
e.g.  there's  a  planum  1 8  inches  long,  and  fix  inches  broad, 
upon  which  reftsa  Pillar  of  Air.     The  weight  of  it  then 
is ,  juft  the  burden  of  a  magnitude  of  Water  34  foot  in 
hight,  1 2  inches  in  length,  and  fix  inches  in  breadth. 

Though  the  weight  of  any  Pillar  of  Air  may  be  known, 
by  knowing  only  the  dimenfions  of  it ,  in  breadth  and 
length  3  yet  the  weight  of  a  Pillar  of  Water  cannot  be 
known,  unlefs  all  the  three  common  dimenfions  of  ir5 
be  firft  known.  The  reafon  is  this ,  the  Pillars  of  Air, 
are  all  of  the  fame  hight,  but  the  Pillars  of  Water  in  the 
Ocean  ,  are  of  different  hights :..  therefore,  not  on!y  muft 
they  be  known,  [ecundum longitudinem  ,  &  Utitudinem^ 
in  length  and  breadth,  but  fecundum  p-ofunditai em  ,  that 
is,  according  to  deepnefs.  'Tis  eafie  to  know  then ,  what 
each  particular  Pillar  weighs,  F'ift  then,  try  how  much 
weight  is  in  a  cubical  foot  of  Water,  and  having  found 
this  to  be  <v.g,  56  pound,  you  may  determine,  that  a 
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Pillar  of  Water  34  foot  high,  and  1 2  inches  thick,weighs 
IP04  pouncfr.  A  Pillar  34  foot  high  ,  and  fix  inches 
thick- weighs  475  pound.  Note,  that  in  a  Cube  of 
Water  iix  inches  thick,  there  are  21 5*  inches,  which 
weighs  feven  pound.  In  a  Pillar  1 2  inches  thick ,  and  20 
fathom,  or  100  loot  high,,  youivill  find  5600  pound 
weight.  In  one ,  of  the  fame  thicknefs ,  but  200  fathom 
high,  there  are  55000,  fifty  fix  thoufand  pound  weight. 
In  a  Pillar  three  foot  fquare ,  and  20  fathom  deep ,  there 
are  50400,  fifty  thoufand,  and  four  hundred  pound 
weight.  Make  it  200  fathom  high  with  that  thicknefs, 
and  it  will  weigh  5  04000,  five  hundred  and  four  thoufand 
pound.  But,  if  according  to  the  Theorem  25,  you 
confiderthe  weight  of  the  Air  above  ,  it  will  weigh 
521135,  five  hundred  ,  twenty  and  one  thoufand ,  one 
hundred  thirty  and  fix  pound.  A  Pillar  1 2  foot  fquare, 
and  300  fathom  deep,  weighs  1 2096000,  twelve  million, 
ninety  and  fix  thoufand  pound,  Laftly  fuppofe  there 
were  a  bulk  of  Water  5  00  fathom  deep,  and  5  00  fathom 
thick,  fucha  magnitude  would  weigh  8750000000, 
eight  thoufand  feven  hundred  ,  and  fifty  million  of 
pounds.  But  if  the  PrefTure  of  the  Air ,  that  refts  upon 
a  furface  of  Water  500  fathom  in  breadth  and  length, 
be  taken  in,  that  weighs  x 19000000,  a  hundred  and 
nineteen  million  of  pounds,  the  total,  that  the  bottom 
of  the  fea  fuftains,muft  be  8940000000,  eight  thoufand, 
nine  hundred  and  fourty  million  of  pounds,  or  558750000^ 
five  hundred  fifty  and  eight  million,  feven  hundred,  and 
fifty  thoufand  ftone  weight. 

Iinfer  from  the  fifth  affertion,  that  the  lighteO  of 
Fluids  may  be  biought  to  an  equilibrium  with  the  heavieft. 
For  though  Mercury  be  14000  times  heavier  than  Air, 
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yet  the  part  of  the  furface  A,  is  no  more  preft  with 
the  Mercury  A  B,  then  the  part  C  is  preft  with  the  Air 
C  D#  Secondly  ,  that  29  inches  of  Mercury,  are  of  the 
fame  weight  with  34  foot  of  Water.  Thirdly,  the  heavier 
a  Fluid  be  naturally,  it  hath  the  kfs  altitude  in  the 
Natural  Ballance  ;  and  contrariwife ,  the  lighter  it  be,  it 
hath  the  more  altitude.  This  is  clear  from-  the  Mercury, 
that's  19  inches ,  the  Water  that's  34  foot,  and  the  Air, 
that's  counted  6S6j  fathom. 

I  infer  from  the  fixth  affertion,  that  two  Fluids  of 
different  gravities ,  may  make  an  equilibrium  with  a  third 
of  the  fame  kind.  Becaufe  the  ^7  foot  of  Air  IG,  and 
the  1 7  foot  of  Water  EK  ,  mq  in  equilibria  with  the  Air 
F  H.  I  infer  fecondly ,  that  17  foot  of  Air ,  m  iy  be  as 
heavy  as  1 7  foot  of  Water,  becaufe  the  Air  I  G,  is  exa&ly 
as  heavy  ,  as  the  Water  E  K.  I  infer  thirdly ,  that  the 
Benfil  of  a  'Fluid  ,  is  aching  really  diftind,  from  the 
Natural  weight  oik:  becaufe  the  PrefTureof  the  Air  I  G, 
is*pj2  pound  5  but  the  natural  weight  of  it  will  not  exceed, 
if  it  were  weighed  in  a  Ballance,  two  or  three  ounces. 
I  infer  fourthly  ,  that  Air  cannot  fufFer  dilatation  ,  but  it 
muft  lofe  of  it's  Preffure.  Becauie  the  Air  I G,  that  ought 
to  weigh  1^04  pound  ,  weighs  only  952.  For  under* 
ftanding  this  ,  you  muft  know  ,  that  when  a  Pipe  is 
about  half  full  of  Air ,  and  halffull  of  Water,  and  inver- 
ted, fo  much  of  tire  Water  falls  out,  and  confequently 
fo  many  inches  doth  the  Air  above  it,  expand  it  felf.  So 
to  make  this  Pipe  that's  34  foot  high,  half  full  of  Air 
and  half  full  of  Water ,  you  muft  pour  in  about  19  foot 
of  Water,  and  the  15  foot  of  Air  that's  in  it  befides, 
will,  when  the  Pipe  is  inverted ,  go  up  and  expand  it  fell 
to  1 7  foot,  two  foot  of  Water  falling  out, 
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I  infer  from  the  feventh  aflertion  ,  that  when  there  are 
two  Fluids  of  different  gravities  b  and  weights  counterpoi- 
fing  a  third,  by  what  proportion  the  one  grows  lighter, 
by  that  fame  proportion  the  other  becomes  heavier.  For,  * 
when  the  VVater  E  K,  that  weighs  9$  2  pound,  becomes 
EN,  that  weighs  476,  the  Air  above  it,  that  weighed 
952,  becomes  now  1428  pound, 

I  infer  from  the  eighth,  that  the  fmdus  of  a  Fluid,  can- 
not be  counterpoifed,  by  two  diftinft  powers.  Becaufe 
the  34  foot  of  Water  E  G,  can&ot  be  both  fuftained ,  by 
thepartofthefurfaceofAir  E,  and  my  hand,  I  infer  from 
the  ninth,  that  the  Pre/lure  and  weight  of  a  Fluid,  may 
be  found,  even  in  its  own  Element,  by  fewfe.  Becaufe 
inpoifing  of  the  Tub,  I  find  the  weight  of  the  Air  LM# 
I  infer  fecondly,  that  the  weight  of  a  Fluid  is  only  found  m 
its  own  Element,  when  there  is  not  a  potentia  to  counter- 
poife  the /w<akf  of  it,  becaufe  I  find  only  the  weight  of 
the  Air  L  M,  becaufe  it  wants  a  potentia  to  counterpoife 
it.  I  infer  thirdly,  that  it  is  very  poflible  even  in  the  Ar- 
tificial Ballance,  to  weigh  a  Fluid  in  its  own  Element,  and 
to  know  the  precife  weight  of  it^  to  a  grain.  For  this 
caufe,  take  a  fmall  chord,  and  fatten  therewith  the  top  of 
the  Pipe  G,  to  the  Scale  of  a  Ballance,  and  the  Lead  or 
Stone  that  makes  tbecounterpoilein  the  oppofite  £cale,  is 
the  juft  weight  of  the  Air  L  M. 

I  infer  from  the  tenth,  that  by  how  much  the  nearer, 
the  potentia  of  a  Fluid,  comes  to  the  pondus^  by  fo  much 
the  lefs,  is  the  pondus  found,  or  is  fenfible.  This  is  clear, 
becaufe  I  find  lefs  of  the  weight  of  the  Air  L  M>  it  being 
counterpoifed  with  the  Air  I  G,  than  before.  This  fol- 
lows likewife  from  the  eleventh  afTertion,  I  infer  from  the 
twelfth,  thatwheathe/^^ofa  Fluid,  is  counterpoifed, 
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bv  an  equal  potent ia,  it  becomes  altogether  infenfible.  I 
infer  from  the  laft,  that  two  Fluids  differing  in  weight,  ac- 
cording to  the  Libra  or  Artificial  Ballance,  may  agree  in 
wei°h ^according  to  the  Natural Ballance.  I  infer  fecondly, 
thatFluids  in  the  Ballance  of  Nature,  do  not  counterpoife 
one  another  according  to  their  thicknefs,  but  only  accor- 
ding to  their  altitude. 

To  put  a  clofe  to  this  Experiment,  let  us  fuppole  the 
pipe  EG  to  be  68  foot  high,  and  void  of  Air.  If 
then  the  orifice  E  be  drowned  among  fbgnant  Wa- 
ter the  Liquor  of  its  own  accord  ('as  it  were)  will  rife 
from  E  to  K  34  foot ,  the  other  half  I  G  remaining 
empty.  This  evidently  fhews,  that  the  PrefTure  of  the 
Air,  hath  a  Sphere  of  Jtltvity,  beyond  which  it  is  not 
able' to  raife  or  prefs  up  a  pillar  of  VVater.  'Tis  folly  then 
to  think  that  Water  maybe  conveyed  over  high  places  by 
the  help  of  a  Siphon-,  v.g.  from  the  one  fide  of  a  Hill  over 
the  top,  to  the  other  fide.  For,  if  that  hight  exceed 
perpendicularly  34  foot,  no  Art  will  do  it.  Yet  contra.-. 
riwife,  it  is  poflible  to  tranfport  Water,  by  Pipes  and  Si- 
phons, not  only  34  foot  below  the  [»»w,  but  3400. 
Nay,  if  there  were  a  Siphon  paffing  from  the  furface  of 
the  Earth  to  the  Center,  and  thence  1  ifing  to  the  furface 
a<r;iin,  it  would  convey  Water  from  the  one  place  to  the 
other.  For  'tis  a  certain  and  infallible  rule  in  the  Hydro- 
(lahcks,  that  Water  will  rife  as  high  in  this  place,  as  the 
flight  of  the  place  is,  from  whence  it  comes ,  even  though 
the  windings  and  turnings  of  the  Lead-Conduits  under- 
ground were  as  a  Labyrinth,  and  though  this  place,  were 
not  only  1000,  but  5000  pace  diftant  from  the  other, 
'Tis  to  be  obferved,  that  if  the  mouth  of  the  Conduit 
B  b  2  here., 
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here,  be  exatftly  as  high  as  the  other  end  at  the  Foun- 
tain, the  Water  (lands  ftill.  And  the  greater  the  dif- 
ference be,  the  Water  flows  out  with  the  greater  force. 
By  the  help  of  fuch  Conduits^  'tis  eafie  to  convey  Wa- 
ter to  a  City  many  miles,  Such  Pipes  are  ordinarily 
made  of  Lead. .  But  for  faving  expence ,  they  may  be 
made  of  Timber,  pr  Clay  well  burnt  in  an  Oven,., 
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Lately  made ,  by  the  .Author  of  the 
foregoing  £ x p e*rtm ents. 


OBSERVATION   P 

N  May  166^^  there  was  need  of  a  new- 
Sink3  on  the  eaft  fide  of  Tranent^  for 
winning  of  Coals,.    But  while  the  cw/-> 

:  htmr s  *wgrs  in  digging  dow%  arid  had- 
come  thedeepnefs  of  13  or  14  fathom^  , 
they  were  flopped    from  working 


T>amp>  or  ill  Air  ^  that  flowed  out  plentifully /from  the- 
fides  of  the  fink  5  wherein  there  were  a  great  number  of 
gutters  3  or  rifts  3  outof  which  that  ill  Air  came.  To  try 
the  nature  and  power  of  i)amp ,  I  took  a  dog,;  and  faftned 
him  in  a  bucket ,.  with  a  fmall  roap,  that  he  might  not  leap 
over  5  and  when  he  had  gone  down  7  or  8  fathom  3  he  pre- 
fently  begins  to  howl ,  and  cry  pitifully ,  as  i{  he  had  been 
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beaten  fore  with  a  rod,  and  a  little  after ,  he  begins  to  ftag- 
ger.and  his  feet  failing  him,  he  falls  down,  as  one  overtaken 
with  the  Epilepfy ,  and  ingoing  down  to  the  bottom,  his 
eyes  turning  in  his  head,  they  appeared  very  fhiningand 
clear  like  two  large  bright  Diamonds.     Fearing  ,  that  the 
Damp  fh&uld  have  killed  him  out  of  hand,  he  was  inftantly 
pulled  up  from  the  bottom,  where  he  had  not  tarried  1 5  /i> 
conds  of  time.  And  when  the  bucket  had  come  to  the  mouth 
of  the  (ink)  he  was  pulled  out,aad  laid  upon  the  ground,  to 
get  frefli  Air.  When  he  had  lien  a  while  as  dead,  he  begins 
at  laft  to  gape,and  gafp,and  makefomerefpirations,as  if  he 
had  been  rather  expiring,than  recovering.Next,he  began  to 
ftir  and  move  his  feet ,  and  after ,  to  raife  himfelf  upon  his 
knees ,  his  head  ftaggering  and  wavering  from  fide  to  fide. 
After  a  minut  or  two  ,  he  was  able  to  ftand  upon  his  feet, 
but  fo  weakly,  that  he  was  not  in  capacity  to  walk  or  run. 
Yet  atlaft,being  much  refrefhed,he  efcaped  from  us,and  ran 
home,but  flowly.  In  the  afternoon,  the  fame  Experiment 
was  repeated,  with  another  dog,  whofe  cafe  was  the  fame 
in  all  things.     But  after  he  was  perfe<5My  recovered,  for  a 
further  trial,  we  let  him  down  the  fecond  time,  and  fuf- 
fered  him  to  tarry  in  the  bottom  of  the  fmk^hout  the  fpace 
of  three  minuts:  but  when  Tie  was  pulled  up,  and  taken 
out,  we  found  nofymptomes  of life  in  him-  and  fo  after 
half  an  hour  and  more,  his  body  began  to  fwell,  which  or- 
dinarily befalls  fuch,  who  are  killed  after  this  manner.    Af-' 
ter  this,  we  fent  down  in  the  Bucket,  a  little  Chicken, 
which,  when  it  came  near  the  Damp,  prefently  flapped 
with  the  wings,  and  falling  down,  turned  over  and  over 
for  a  pretty  while,  as  if  it  had  been  taken  with  a  vertigo^  or 
giddinefs.     But  by  drawing  up  the  Bucket  in  hafte,   and 
bringing  the  Bird  to  the  frefh  A irP  it  recovered.    In  the 

evening. 
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evening,  we  letdown  a  lighted  Candle,  but  it  was  foon 
extinguished,  when  it  came  near  mid-fink-  for  here,  ra- 
ther than  in  the  bottom,  was  the  ftrongeft  Damp.  Lafl> 
ly5  we  let  down  by  a  chord,  &  Brand-iron,  with  burning 
Coals,  whofe  flame  was  foon  put  out,  and  after  a  little 
while,  we  perceived  the  red  Coals  to  be  extinguished  by 
degrees*  yet  not  totally,  becaufe,  as  the  Coal- hewers  ob- 
ferved,  the  power  of  the  Damp  was  not  fo  ftrong,  as  before, 
Thefe  Damps  then  have  their  ebbings  and  flowings.  which 
feemtq  depend  upon  the  weather,  or  rather  upon  the  fitua* 
tionof the  winds^and  their  force.  For  *tis  obferved,  that  a 
JTigh  South-weft  wind  caufeth  ill  Air  in  this  place  5  and 
that,  by  reafon  of  much  waft  ground  ,  that  lies  upon  the 
South,  and  South- weft  hand  of  this  Sink>  whence  are  con- 
veyed under  ground  by  fecret  pafTages ,  which  are  nothing 
elfe  butfo  many  rifts  and  openings,  commonly  called  by 
the  Coal-hewers^  Cutters ,  corrupted  and  rotten  Air>  full 
of  fulphurious  ftems.  The  reafon  why  thefe  pafTages  are 
open,  and  replenifhed  with  nothing,  but  corrupted  Air,  is 
this,  the  Water,  that's  ordinarily  called  the  Blood  of  the 
Coal,  being  withdrawn  with  fubterraneous  Gutters  (cpm- 
monly  called  Levels)  that  are  digged,  and  wrought  under 
ground,fometimes  a  very  long  way,for  drying  of  ihzMinesy 
and  the  veins  of  the  earth  being  now  empty,  there  fuc- 
ceedsAir5  which  Air,  byprocefs  of  time,  and  long  Stand- 
ing ,  rots ,  and  contra&s  a  fulphurious  quality ,  which 
caufeth  fudden  death.  Now,  when  the  wind  is  high,  and 
ftrong  from  the  South  or  South  weft,  that  fulphurious  Air 
is  driven  through  the  ground,  and  coming  to  Sinks  and 
Mines ^  where  men  are  working,  presently  infe&s  the  place, 
and  hinders  the  work.  5Tis  often  obiirved,  that  the  wind 
and  Air  under  ground,keep  a  correipondence  in  their  moti- 
on. 
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on,  with  the  wind  above  ground  .•  and  therefore,  when  the 
Wind  is  in  fuch  a  point  above,  'tis  found,  that  the  motion 
of  the  Air  below  runs  fuch  away,  and  the  contrary  way, 
when  the  wind  above  ground,  is  in  the  oppofite  point. 
When  there isa  freepaflage  between  the  bottom  of  the 
two  Sinks,  you  may  obferve  the  wind  come  down  through 
the  one,  and  running  alongft  under  the  ground,  rife  up  tho- 
row  the  other,  even  as  Water  runs  thorow  a  Siphon,     For 
this  caufe,  when  the  Coal-hewers  have  done  with  fuch  a 
Sink,  they  do  not  ufe  to  flop  it,  orclofeitup,  but  leaves 
it  ftanding  open,  that  the  Air  under  ground  may  be  kept 
under  a  perpetual  motion  and  ft irring,  which  to  them  isa 
great  advantage.     'Tisveryftrangetofeefometimes,  how 
much  Air,  andhowfrefliitwill  be,  even  at  a  very  great 
diftance,namely  four  or  five  hundred  pace,  from  the  mouth 
of  the  Sink.  This  could  never  be,unleis  there  were  a  consi- 
derable PrefTure  and  weight  in  it,  whereby  it  is  driven  for- 
ward,thorow  fo  many  Labyrinths.  And  even  in  the  utmoft 
room,where  the  CoaUhewers  are  working,  the  Preflurt  is  as 
grear,  as  it  is  above  ground,  which  is  found  by  the  Torricel- 
lian Experiment.  In  fuch  a  cafe,the  Air  cannot  prefsdown 
thorow  the  Earth  and  Metalls,  therefore  the  Mercury  muft 
be  fufpended,  not  by  a  Pillar  from  the  Atmofphere^  but  by 
the  Benjil  of  it.  Nay,  put  the  cafe,  that  the  whole  Element 
of  Air  were  deftroyed,  and  this  remaining,'  yet  would  it  be 
able  to  fupport  29  inches.To  (hut  up  this  difcourfe,it  is  ob- 
fervedby  the  Coal-hewers ,  that  when  there  is  ill  Air  in  a 
Sink^z  man  may  perceive  diftin<ftly,what  is  lying  in  the  bot- 
tom, forclearand  tranfparent  is  the  Air  of  it:  but  when  the 
Damp  is  gone,  the  Medium  is  not  fo  clear.  In  temperat  and 
cold  weather,the  Damps  are  not  fo  frequent  JFrom  this  Sink3 
in  foft  winds,or  in  Northerly  winds,  or  when  it  blows  from 
Eaft  or  North-eaft,the  Damps  are  driven  away,  O  B- 
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OBSERVATION  TL 

Upiter  upon  Wednefday  night  ,  at  eleven  a  clock, 
being  24  of  Noyembet ,  1669 ,  had  the  following 
pofition  with  the  ftars  of  Gemini.  ■  He  was  fo  near  to  the 
StarC,  that  to  appearance 3  the  points  of  his  rayesdid 
touch  it.  This  Scar  by  looking  upon  the  material  Glob, 
is  fixed  in  the  very  Zodiack ,  and  in  the  1 3  degree  of 
Cancer, and  is  the  very  navel  of  the  following  Twine.  The 
Star  A  is  c  a  ft  or.  The  Star  B  is-Polhx.  The  ftar  D  ,  i% 
fixed  in  the  forefoot  of  the  following  Twine.  -From  this 
place  he  moved ,  with  a  retrograde  motion  v  till  he  came 
to  .the  5  of  Cancer^  about  the:  20  ok  February ,  1670, 
and  from  that  time  became  Direli  in  his  motion  ,  and  fo 
upon  the  2  7  of  March ,  1670  at  9  a  clock  ,  he  was  in  a 
right  line  with  Canis  mtnor,  and  the  brighteft  Star  in 
Auriga^  and  was  in  a  right  line  with  the  e^ftmoft  fhoulder 
ol \  Orion  ,  and  Caflor  in  Gemini  3  or  with  that  Star  3  when 
South-weft,  that's  higheft,  and  Welt-moft, 


OBSERV  ATI  ON    IT  L 

IT  is  written  in  the  Hiftory  of  the  Royal  Society ,  that* 
fuch  a  member  of  it  ,  whofe  name  I  have  forgotten, 
hath  found  out ,  among  many  other  curious  invention^ 
this,  namely  a  wayTor  knowing  the  motion  of  the  Sunt 
in  feconds  of  time :  but  is  notpleafed  to  reveal  the  manner 
Fow~  Becaufefuch  a  device  may  be  ufefull  in  Aftronomy, 
and  lijkewife  for  adjufting  the  Pendulum  Clock ,  I  -fhall 
therefore  briefly  (hew ,  the  manner  and  way  how  fuch  a 
thing  may  be  done ,  as  I  have  tried  it  my  felf.  I  took  an 
OftickTub)  about  12  foot  long,  only  with  two  Convex- 
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g laffes  in  it,  and  did  fo  place  it  in  a  dark  room  ,  by  putting 
the  one  end  ,  jn  which  was  the  obfeff-glafs  ,  without  the 
window,  and  keeping  the  other  withb,  thatlcaufed  the 
beams  of  theSun  flirne  thorow  it,which  were  received  upon 
a  white  wall  four  or  five  footfroni  the  Tub.  This  image, 
which  was  perfe&ly  round  ,  and  fplendid  ,  did  move 
afongft  the  wall  very  quickly ,  fo  that  in  a  minut  of  time, 
it  did  advance  feven  inches  and  a  half,  which  will  be  the 
eight  part  of  an  inch  in  a  [econd^  a  motion  very  fenfible. 
Now y  this  beam  that  came  thorow  the  Tub,  and  lighted 
upon  the  wall,  would  not  have  moved  one  inch  in  a  minut, 
if  it  had  wanted  the  two  Glaffes-,  for  as  they  magnify, 
and  feem  to  bring  nearer  the  objeff ,  fo  they  quicken  the 
motion  of  it.  In  a  word  ,  by  what  proportion  i\\zob]e£i 
is  made  more,  by  that  fame  proportion  is  the  motion 
quickned,  *Tis  to  be  obferved ,  that  the  longer  the  Tub 
be,  the  motion  is  the fwifter  \  for  as  the  longeft  Tub 
doth  ordinarily  moft  magnify  the  objeufi  ^  fo  doth  it moft 
quicken  the  motion.  Next,  the  farther  diftant  the 
white  wall  is  from  the  end  of  the  Tub ,  the  larger  is  the 
image  5  and  contrariwife  ,  the  nearer  it  be,  it  is  thelefs. 
Thirdly,  the  farther  the  wail  be  from  the  end  of  the 
Tub,  the  circumference  of  the  image  is  the  more  con- 
fufed  ,  and  the  nearer  it  be  ,  it  is  the  more  diftinft. 
Fourthly,  the  darker  the  room  be,  it  is  fo  much  the 
better.  Laftly,  this  trial  may  be  made  with  ordinary 
Twfpetfs,  of  a  foot,  two  foot,  or  three  foot  long,  which 
}wilf  really  do  the  thing ,  but  not  fo  fenfibly ,  unlefs  the 
glades  be  very  good. 

As  to  the  ufeof  this  device  in  Aftronomy  ,  I /hall  not 
fay  much.  But  fliall  only  mention  what  it  may  ferve  for 
in  order  to  the  Pendulum  Clock,    for  this  caufe ,  let  a 

man 
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man  choife  a  convenient  room,with  a  window  to  theSouth, 
wherein  this  Tub  may  be  fo  fixed,  thaft  itmaylyjuft, 
or  very  near  to  the  trae  meridian ,  and  may  move  vertically 
upon  an  axil- tree,  becaufeoftheSuns  declination  every 
day.    Then  at  a   certain  diftance  from  the  end  of  it, 
fix  2nd  fettle  a  large  board  of  timber ,   fmooth  ,  and  well 
plained  ,  and  well  whited  ,  for  receiving  the  image.     In 
the  middle  of  this  board,  draw  a  circle  with  Charcoal, 
equal  in  diameter  to  the  circle  of  the  image.     Now,  this 
being  done ,  you  will  find  that  affoon  as  the  weft  fide  of 
the  Sun,  begins  to  come  near  to  the  Meridian ,  the  image 
begins  to  appear  upon  the  board ,  like  the  fegment  of  a 
circle,  and  grows  larger,  and  larger,  till  it  become  per- 
fectly round,     Now  in  the  very  inftant  of  time ,  wherein 
the  image ,  and  the  circle  are  united ,  fet  the  wheels  of 
your  Clock  a  going  3  from  the  h$ur9  minut ,  and  fecond  oi 
XII.     To  morrow  ,   or  3  of  4  dayes  after,  when  you 
defire  to  make  an  examination ,  wait  on  about  12  a  clock, 
when  the  Sun  is  coming  to  the  Meridian  ,  and  you  will 
find  what  the  difference  is.   If  the  Clock  go  flow,  obferve, 
afibon  as  the  image  is  united  with  the  circle  (  which  you 
will  perceive  in  a  fecond  of  time)  the  variation ,  that's 
to  fay ,  how  many  feconds  interveens  between  that  fecond, 
wherein  the  union  fell ,  and  that  fecond ,  that  clofes  XII 
hours  in  the  clock.     If  it  go  faft  ,  obferve  how  many 
fetonds  paffesfrom  that  fecond,  that  ends  XII  hours ,  and 
that  wherein  the  image  of  the  Stin  is  united  with  the  circle^ 
which  if  you  do,  you  will know  exa&ly,  what  the  differ- 
ence is,  even  to  a  fecond*  -But  without  this  3  you  will 
find  great  difficulty  to  know  the  variation  in  15  or  20 
feconds^  efpecially  inaeammon  Dial.     But  here,  you 
will  fee  dift  in&ly  the  image  of  the  Sun  move  every  fecond 
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oftime,  the  eighth  part,  or  the  fixth  part  ,.  or  the  fourth 
part  of  an  inch,  .according,  to  the  length  of  your  Tub,  and 
goodnefs  of  yourglafles..:  'Tis  to  be  obferved,  that Ii> 
adjufting  the  Pendulum  Clock  ,  .refpeft  mufhbe  had  to 
the  table  of  Equation   of  dayes ,  commonly  known  in 
Aftronomy.,    For  if  this  be  not  y  it  isimpoffible  to  make 
It  go  right,  and  that  becaufe  all  the  natural  dayes  of  the 
year,  are  not  equal  among  them felves ;  that's  to  fay,  the 
time  that's  fpent  by  the  Suns  motion  from  the  Meridian 
this  day  ,  to  the  Same  Meridian  y  the  next  day,  is  not 
equal,  but  is  more  or  lefsy  than  the  time  fpent  betwixt 
Meridian  and  Meridian,  a  third  or  fourth  day  after.     For 
inftance,  the  Sun  this  day  being  1 i  offulj,  comes  fooner 
to  the  Meridian  by  three  feconds  of  time ,  than  he  came 
yefterday..  Within  9 or  10  dayes3(fuppofe  the  22  of $uly) 
jbe  will  be  longer  in  coming  to  the Meridian  by  qfeconds^ 
than  upon  the  2 1  m  This  difference  I  grant,  in  fbort  time 
is  notlenfible,  yet  once  in  the  year,  it  will  amount  to 
more  than  half  an  hdur#     This  inequality  of  dayes  arifes 
from  two  caufes.  Firft,  from  the  Suns  eccentricity  ^ whereby 
he  moves  flowlier  in  one  part  of  the  Zodiack  ,.  than  m 
another  :  lor  in  Summer  when  he  is  furtheft  from  the 
Earth  3  he  goes  flowlier  back  in  the  Ecliptick ,  than  in 
Winter,  whea  he  is  nearer  to  it.  .  The  fecond  caufe 
which  is  truly  the  far  greater  >  is  this  ,  becaufe  in  the 
diurnal  motion  of  the  Sun ,  equal  parts  of  the  ^£qu^tor9 
does  not  anfwer  to  equal  parts  of  the  Zodiack,  Hence 
it  followes  >  that  if  the  natural  dayes  be  not  equal  among 
themfelves ,  the  hours*  muft  be  unequal  alfo :.  but  this  is 
no*  confiderable,  -•. 

By  help  of  fuch  a  Tub  placed  in  a  dark  room,  it  is 
eafie,  when  the  Sun  is  under, Eclipfe>  to  enumerat  diftinft- 
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]y  the  digits,  eclipfed/  LikewifeV  if  you  takeout  the' 
objeft  Glafs ,'  and  cover  a  hole  inthe  window  boarJwith 
it;  you  (hall  fee  diftm&Iy  upon  a  white  wall,  the  [pedes 
and  true  reprefentations  of  all  objefts  without.  And  by 
comparing  the  quantity  of  the  object  without,  with  the 
quantity  of  it  within,  you^  may  know  the  diftanceofit 
from  the  window ;  though  it  were  many  mifes.  For  as  the 
one  quantity,  is  to  the  other,  fois  the  diftance  between 
the  Glafs  and  the  objeft  dri  the  wall ,  to  the  ctifiance  be* 

^ween  the  Giafs  and  the  objeft  without, ;  — ^ 

It  may  be  inquired  whether  or  not,  the  retrograde ,  as 
well  as  the  diurnal  motion  of  any  of  the  Planets,  may 
be  difcerned,  mminnts  or  feconds ,  by  the  help  of  a  long 
Telefcop'e  <  Inanfwer  to  this,  we  muft  fuppofe  the 
Planets  only  to  have  a  ^?^^r^motion,andcfotifequently 
to  move  flowly  from  Weft  to  Eaft,  Saturn  once  in  2  9 
years,  or  30,  to' run  about  the^^/^  5  Jupiter  in  12/ 
Marr  in  2  years ,  theSunin  oneyea|*  Venus  and  Mercury 
inlefstime,  and  laftly  the  Moon'iW&  moneth.  Now  I 
fay,  it  is  impoflible  by  the  longeft  Tub ,-  that  the  greatefl: 
^/t/?  can  make,,*  to  difcefn  the  motion  of  the  inferior 
Planets ,  fa?  lefs  the ;  motion  of  the  fuperior ,  either  in 
Minuts  or  in  Seconds^  and  that  by  feafon  of  thegreat 
tardity  ?  and  flownefs  of  the  motion.  Ndtwithftanding- 
of  this,  I  am  induced  to  thiuk,  that  theretrograde  motion 
of  the  Moon  might  be  dilcerned,  atleaft  in  Minuts.  '  For 
evincing  of  this,  let  us  fuppofe  which  is  trueythat  the 
Sun  runs  from  Eaft  to  Weft  half  a  degree  in  two  Minute 
of  time,  feingin  an  hour  he  runs  15  degrees.  Next,  that 
the  Moon  goes  about  the  Zodiack  in  z  7  dayes  and  7  hours % 
namely  from  that  fame  point,  to  that  point  again ,  and 
confequently  runs  back  every  day  13'  degrees  and  about 

ID 
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io  Minuts.  By  this  account ,  fhe  muft  retrograde  half  a 
degree,  and  about  2  minuts  of  a  degree  every  hour.  The 
Sun  then  runs  half  a  degree  in  two  Minuts  , :  and  the  Moon 
half  a  degree  in  60  Minuts  $  therefore  the  Moon  muft  be 
30  times  flower  in  her  retrograde  motion ,  than  the  Sun  is 
in  his  diurnal  motion.  Let  us  fuppofe  next,  as  I  obferved 
with  a  Tub  12  foot  long,  that  the  image  of  the  Sun 
runs  the  eighth  part  of  an  inch  every  fecond,  and  confe- 
quently,  feven  inches  and  an  half,  in  a  Minut :  then 
muft  the  image  of  the  Moon  with  that  fame  Tele  [cope, 
run  the  thirtieth  pare  of  feven  inches  and  a  half  in  a 
Minut ,  feing  fhe  runs  30  times  flowlier.  therefore  in 
every  Minut  of  time  fhe  muft  advance  the  fourth  part 
of  an  inch,  which  will  be  very  fenfible.  Though  we 
grant,  that  the  Moon  hath  no  retrograde  motion  properly, 
yet  by  comparing  the  diurnal  Motion  of  the  Moon,  that's 
flower,  to  the  diurnal  motion  of  the  Sun,  that's  fwifter, 
we  fhall  really  find  the  thing  it  felf.  Therefore  in  the 
time  of  a  Solar  Ecliffe '.,  this  retrograde  motion  is  confpi- 
cuous ,  which  by  an  ordinary  Telefcope  may  be  difcerned 
in  Minuts*  Aflbon  then  as  the  Eaft  fide  of  the  Moon, 
begins  to  enter  upon  the  Weft  fide  of  the  Sun  (  the 
greater  the  Eclifft  be,  it  is  the  better  J  obferve,  and 
you  will  find  the  one  image ,  which  will  be  black  ,  covec 
the  other  by  degrees,  that's  fplendid ,  and  run  in  every 
minut  of  time  ,  the  fourth  part  of  an  inch  of  the  Suns 
diameter ,  provided  alwaye$>  that  the  Sun  run  the  eighth 
part  of  an  inch  inzjmttd* 
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OBSERVATION   I  V- 

TT  'JPonTuefday  the  19.  of  ffiify  1670,  the  following 
V^l  Experiment  was  made.  .  In  the  middle  Marches  be- 
tween Scotland 'and  England,  there  is  a  long  trad:  of  Hills, 
that  run  from  Flctvdon,  many  miles  South  and  South- weft, 
amongft  the  which,  the  Mountain  Cheviot  is  famous  be- 
yond, and  confpicuous  above  all  the  reft  for  altitude,  from 
whofe  top  a  man  may  difcern  with  one  turning  of  his  eye, 
she  whole  Sea- coaft  from  New-caftle  to  Berwick,  much  of 
Northumberland^  and  very  many  Leagues  into  the  great 
German  Ocean  1  the  whole  tilers  and  Teviotdale,  from 
the  foot  oitweed,  to  very  near  the  head  of  it :  Lauderdale^ 
and  jammer- moor  ,  and  Pentland hi 'lis 'above  Edinburgh. 
The  North  fide  of  this  Mountain  is  pretty  fteep ,  yet  eafie 
to  climb,  either  with  men  or  horfe.  ,  The  top  is  fpacious, 
large  and  broad,  and  all  covered  with  a  Flow*mofs ,.  which 
runs  very  many  miles  South,  When  a  man  rides  over  it, 
it  rifes  and  falls.  5  Tis  eafie  to  thruft  a  Lance  over  the  head 
in  it.  The  fides  of  this  Hill  abounds  with  excellent  Well- 
fprings,  which  are  the  original  of  fever al  Torrents,  amongft 
the  which  Co  Hedge*  Water  is  famous,  upon  which,  not  a 
mile  from  the  foot  ei  this  Mountain  is  whiie-hatl.  The 
adjacent  Hills  are  for  the  moft  part  green,  and  excellent 
for  thepafturage  of  Cattel.  Not  many  years  ago,  the 
whole  Valleys  near  the  foot  of  cheviot ,  were  Fofrefts  a* 
bounding  with  Wild-Deer. 

Upon  the  higfaeft  part  of  this  Mountain  was  ere&ed  the 
Torricellian  Experiment  for  weighing  of  the  Air,  where 
we  found  the  altitude  of  the  Mercurial  Cylinder  zi  inches 
and  an  half.  The  Air  was  dry  and  clear.,  and  no  wind.  JfaT 
ouT Valley -C oun treys ,  near  tojhgJsea-Coaft  ,  in  fuch 

^eather. 
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Weather ,  we  find  the  altitude,  29  inches  jm^nji^ 
When  this  difference  was  found,  care  was  takeHlo^feal  up 
cloily  with  Bee-wax  r  mixed  with  Turpentine,  the  orifice 
of  the  Veflel,  that  contained  the  ftagnant  Mercury,  and 
thorow  which  the  end  of  the  Pipe  went  down.  This  being 
done  with  as  great  exa&nefsas  could  bev  it  was  carried  to 
the  foot  pi  the  Mountain  in^JFramg  of  WoocL_  made  on 
pnrpofe,,andjthereopemn^the  mou{lv~ofithe  VgfQ^jye 

JkunjtheMerctir^^  inchand  a  quarterhlgEgrtFan 

jtwas^THe  reafon  of  this  Itrahge  Phenomenon  muft  5e~thrs^ 
namely  a  greater  preflfure  of  the  Air  at  the  foot  of  the  Hill, 
than  upon  the^topj  even  as  There  is  z  greater  Prefliire  of 
Water inafurface^o  fathom  de^p,  than  in  a  furface20 
fathom  deep,  'Ti&not  to  be  doubted,  but  if  the  root  of 
the  Mountain  had  been  as  low  as  the  Sea  Coaft  ,  or  as  the 
(mhczolTweed  zt<Kel(o,  the  Mercurial  Cylinder  would 
have  been  higher,  -This  way  of  obferving,  feems  to  be 
betterthan  the  common  :  for  while  the  Barofcope  is  carri- 
ed up  and  down  the  Hill,    without  flopping  the  orifice  of 

_thej^e£y^that  contains  the  ftagnant  Mercury,  the  Cy- 
linder makes  fuch  reciprocations^by  the  agitaticm  of  a  mans 

"^Rody^  that  fometimes  abundance  of  Air  is  feen  to_a(£end 
up  thorow  the  Pipe,  which  in  effeft  makes  the  Cylinder 
Ihorter  than  k  ought  to  be.    3utj£fo  be,  the^end  of  ^the 

JPipe  be  immerged  among  £>uick-filver ,  contained  in  a 
G.lafs  with  a  narrow  orifice,  f%  that  it  may  be  flopped  com* 
)leatjyJ^ou  will  find  no  re^rocationijt^all.  And  to 
nike  alTtHIngsTHelhore  !Si€yTE^Chfs  may~Ee  filled  up 
dither  with  Mercury,  or  with  Water  above  the  Mercury  $ 
by  which  means  the  Cylinder  in  the  down-coming,  or  in  the 
up-going  toll  remain  immoveable.  Befides  the  flopping 
of  the  orifice  of  the  faid  Glaft,  you  may  have  a  wider  Vef- 
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feJ,  that  may  receive  the  lame  Glafs  into  it,  and  it  being 
full  ©f  Water,,  may  fo  cover  the  fealed  orifice,  that  there 
fliall  be  no  hazard  of  any  Air  coming  in.  Or  this  Experi- 
ment may  be  firft  tried  at  the  root  of  the  Hill,  and  having 
flopped  compleatly  the  mouth  of  the  Veffel,  the  whole 
Engine  may  be  carried  up  to  the  top,  where  you  will  find 
the  Mercury  fubfide  and  fall  down  fo  much  5  namely  after 
the  faid  orifice  is  opened :  for  as  the  flopping  of  the  orifice 
at  the  root  of  the  Hill,  isthecaufe,  why  that  fame  degree 
of  Preffure  remains  in  the  ftagnant  Liquor  •  fo  the  open- 
ing of  it  upon  the  top  of  the  Hill,  is  the  caufewhy  it  be* 
comes  lefs. 

This  Experiment  lets  us  fee,  that  the  Preffure  of  the 
Air  feems  to  be  as  the  Preffure  of  the  Water ,  namely  the 
further  down  the  greater  -5  and  the  further  up  the  Iefs  .•  and 
therefore,  as  by  coming  up  to  the  top  of  the  Water,  there 
is  no  more  Preffure,  fo  by  coming  up  to  the  top  of  the  Air, 
there  is  no  more  weight  in  it  ; /which  in  effect  fayes?  that 
the  Air  hath  a  determinat  hight,as  theWater  hath.  From 
this  Experiment  we  cannot  learn  the  determinat  hight  of 
the  Air,  becaufe  the  definit  hight  of  the  Mountain  is  not 
known.  I  know  there  are  fome,  who  think  that  the  Air 
is  indefinitly  extended,  as  if  forfooth,  the  Firmament  of 
fixed  Stars  were  the  limits  of  it,  but  I  fuppofe  it  is  hard  to 
make  it  out. 


O  BSER  V  ATI  ON    V- 

J  line  $. 1 570.  I  obferved  the  Sun  within  3  mimts  of 
fetting,  to  have  a  perfeft  oval  figure,  the  two  ends  ly- 
ing level  with  the  Horizon,  His  colour  was  not  red  as 
ordinarily,  but  bright  and  clear,  as  if  he  had  been  in  the 

D  d  Meridian  : 


xio        ^(fceiianp  ^bfectmftons* 


Meridian :  neither  was  the  Sky  red, but  clear  alfo.  And  by 
the  help  of  the  Pendulum  Clock ,  I  have  obfejved  his  body 
to  be  longer  in  fetting  than  it  ought,  by-eight  minuts>  and 
fometimesby  fen9  and  his  Diameter  longer  in  going  out  of 
fight  than  it  ought,  by  two,  and  fometimes  by  three  H&& 
nuts.  The  reafonof  thefe  Phenomena }  mutt  be  the  Re- 
jra&im  unqiieftioflably.  I 


OB  SE IV  ATI  O  N    V  L 

Pon  Saturday  evening  the  goof  ^/y  1670,  and  the 
night  following,  till  about  two  a  Clock  hi  the  Sab* 
bath 'morning,  there  fell  out  a  cohfiderable  rain,  with.great 
thunder,  and  many  lightnings      About  Sup-fet,  the  con- 
vocation of  black  clouds  appeared  firft  towards  the  Hori- 
zon in  the  South- weft,  with  feveral  lightnings ••  and  the 
wind  blowing  from  that  point,  carried  the  clouds  and  rain 
over  Mid  and  Et ft*  Lothian,  towards  the  Firth  and  Sea- 
coafi.     About  p  a  clock,  the  whole  Heavens  almoft  were 
covered  with  dark  clouds,  yet  the  rain  was  not  very  great, 
iieither  were  the  thunderclaps  frequent,  but  every  fifth  or 
fixthfecondoi  time,  a  large  and  great  lightning  brake  out. 
But  before  the  thunder  crack  was  heard,  which  happened 
every  fourth  or  fifth  minut^  the  lightning  was  fo  terrible 
for  greatnefs,  and  brightnefs,  that  it  might-have  bred  afto* 
nifhment.    And  becaufe  the  night  was  very  dark  ,  and  the 
lightning  very  fplendid ,  a  man  might  have  perceived 
houfes  and  corn-fields  at  a  great  diftance.    And  if  any  had 
refolved  tocatchit,  in  the  breaking  out,  it  did  fo  dazle 
the  eyes,  that  for  half  a  minut^  he  was  not  able  to  fee  any 
shing  about  him. 
Sometimes  the  lightning  that  went  before  the  thunder, 

brake 
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brake  forth  from  the  clouds,  like  a  long  fpout  of  fire,  or 
rather  like  a  long  flame  raifed  high,  with  a  Smiths  Bel* 
low?,  but  did  not  continue  long  in  fight.  Such  an  one 
above  the  Firth  was  feen  to  fpout  downward  upon  the  Sea. 
Sometimes  there  appeared  from  the  one  end  of  the  cloud 
to  the  other,  an  hiatus %  or  wide  opening,  all  full  of  fire, 
in  form  of  a  long  furrow,  or  branch  of  a  River,  not  ftraighr, 
but  crooked,  I  fuppofe  the  breadth  of  it,  in  it  felf,  would 
have  been  twenty  pace  and  more,  and  the  length  of  it  five 
or  fix  hundred  pace :  the  duration  of  it,  would  have  been 
about  a  fecond  of  time.  Sometimes  a  man  might  have  per- 
ceived the  nether  fide  of  the  cloud,  before  the  crack  came, 
all  fpeckled  with  ftreams  of  fire,  here  and  there,  like  the 
fide  of  an  Hill,  where  Moor-burn  is,  which  brake  forth 
into  a  lightning.  But  there  was  one,  after  which  followed 
a  terrible  thunder  crack ,  which  far  exceeded  all  the  reft, 
for  quantity  and  fplendor.  It  brake  out  from  the  cloud,be- 
ing  (hot  from  North  to  South ,  in  form  of  fire  from  a  great 
Cannon^  but  in  fo  great  quantity, as  if  a  Gun  ten  foot  wide^ 
with  5  oo  pound  weight  of  Powder  in  it, had  been  fired.  And 
finely  the  lightning  behoved  to  be  far  greater  in  it  felf,  fee- 
ing it  appeared  fo  great,  at  fo  great  a  diftance.  It  did  not 
evanifh  in  an  inftant,  like  the  fire  of  a  Gun,  but  continued 
about  a  fecond  and  an  half  5  by  reafon  (itfeemsj  that  it 
could  not  break  out  all  at  once.  This  did  fo  dazle  the  fight, 
that  for  halfaminutalmoft,  nothing  was  feen,  but  like  a 
white  mift  flying  before  the  eyes.  The  whole  Countrey 
about  was  feen  diftin<5Hy. 

All  thefe  great  lightnings  were  feen  a  considerable  time, 
before  the  crack  was  heard.  Sometimes  30  feconds.  num- 
bered by  the  Pendulum  Clock  interveened  ,  namely  when 
the  thunder  was  at  a  diftance,  about  7  or  8  miles.    Some- 

Dd  2  times 
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times  1 5  or  t6  only  interveened.  But  when  the  thunder 
was  juft  above  our  head,  no  mo€  pafled ,  than  7  or  8, 
which  feems  to  demonftrat,  that  thefe  thick  black  clouds^ 
out  of  which  the  thunder  breaks -,  are  not  a  Scottijh  mile 
from  the  earth,  when  they  are  dire&ly  above  us. 

*Tis  obfervable^,  that  in  all  lightnings,  and  thunderings I 
there  is  no  fmoketbbefeen^  which  feems  to  evince,  thac 
the  matter  whereof  they  are  generated,  muft  be  moft  pure, 
and  fubtil^  Who  knows,  but  this  Countrey,  that  abounds 
with  CoaUm'xy  occafibn  more  thunder  and  lightnings,  than 
other  places,:  namely  by  fending  up  fulphurious  exhalati- 
ons to  the  middle  region  of  the  Air,  wherewith  the  -Cod* 
mines  abound* 


OB  SERV  ATI  ON    VII- 

His  is  a  method  for  finding  out  the  true  South  and 
North  Points,  which  are  in  effeft  very  difficult  to 
know.  Take  therefore  four  pieces  of  Timber,  each  one 
of  them  five  foot  long,  and  about  fix  inches  thick,  fquare- 
wife.  Sharpen  their  ends>  and  fix  them  fo  in  the  ground, 
that  they  may  ftandPerpendicular,and  as  near  to  South  and 
N orth,.  by  a  Magnetick  Needle,  as  may  be0\  The  place 
would  be  free  of  Trees,  or  ofanyfuch  impediment,  that  it 
may,  have  a  free  profpeft  of  the  Heavens,  As  for  their 
diftance  one  from  another,  let  the  two  North-moft,  and 
theSouth-moft  be  two-  foot  afunder:  let  the  two  Eaft- 
moft]  and  twoWeft-moft,  be  but  one  foot,  making  as 
they  ftand,  an  oblong  quadrangle ;  For  keeping  them  equi- 
diftant  above,  as  well  as  below,  take  four  bars  of  Wood3 
about  three  inches  broad,  and  one  inch  thick,and  nail  them 
round  about  upon  the  four  fides,  on  each  fide  one,  fo  thac 

being: 
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being  nailed  on  Horizontally,  they  may  make  right  angles  y 
with  the  tops  of  the  ftandards  above.  There  are  then  for 
diftin&ions  caufe  ,  the  .North-bar ,  and  the  South-bar, 
that  runs  Eaft  and  Weft,  and  theEaft-bar,  and  the  Weft- 
bar,  that  runs  South  and  North,  There  is  here  no  diffi. 
culty  in  the  thing  it  felf,  but  only  in  the  fancy  to  conceive 
it.  Befides  thefe  four,  there  rauft  be  other  four  of  the 
feme  form  and  fafhion,  nailed  onfarderdown  about  the 
middle  of  the  four  ftandards.  Take  next  fome  fmall  Brafs 
Wyre  ftrings,fuch  as  are  ufed  in  p'irginals, znd  fix  one  from 
the  middle  of  the  South-bar,  that's  upmoft,  to  the  middle 
of  the  South- bar  juft  under  it.  Fix  it  fo,  that  it  may  be 
exa&ly  perpendicular,  which  may  be  done,  with  a  great 
weight  of  Lead.  Take  a  fecond  Wyre  firing,  and  hang  it 
plumb  from  the  Weft  end  of  the  North- bar,  and  another 
from  the  Eaft  end  of  the  fame  Bar,  I  mean  the  Bar  that's 
neareft  to  the  top.  Thefe  three  firings  fo  fixed,  will  go 
near  to  make  inequilateral  triangle. 

Now  becaufe  the  device  is  for  finding  out  the  Meridian 
by  the  Stars  in  the  night  time,  not  by  any  indifferently, 
but  by  thefe  that  are  neareft  to  the  Vole,  therefore  obfei  ve 
in  $uly  and  Augufl,  when  the  Guard-flars  in  the  evening 
begin  to  come  down  towards  the  Weft,  and  keeping  clois 
one  eye,  bring  the  other  fomewhat  near  to  the  South- 
moft  firing,  and  order  your  fight  fo,  that  this  firing,  and 
the  Weft-  moft  ftring  upon  the  North  fide,  may  catch  the 
foremoft  Guard- fiar  in  the  down-coming,when  it  is  furtheft 
Weft,  and  there  fix  it.  When  the  fame  Star  is  turning 
up  towards  the  Eaft,  catch  it  by  the  South-moft  ftring, 
and  the  Eaft- moft 'ftring  on  the  North  fide,  and  your  work 
is  done,  if  fo  be,  you  divide  exactly,  between  the  Eaft- 
moft  and  Weft-nioft,and  there  hang  a  fourth  ftring,  which 

with, 
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with  the  firing  upon  the  South-fide,  gives  you  the  true 
South  and  North.  For  better  underftanding,  note  firft, 
that,  when  the  Guard- (lars  are  coming  down,  or  going  up, 
the  Altitude  varies  quickly-,  but'the  Azimuth,  or  motion 
from  Eaft  to  Weft,will  not  vary  fometimes  fenfibly  in  two 
hours  almoft,  which  is  a  g^eat  advantage  in  this  cafe.  But 
when  you  find  out  the  Meridian  with  a  PUin^nd  a  Perpen- 
dicular^///^ by  thefhadowof  the  Sun,  if  it  be  not  when 
he  is  about  Eaft  and  Weft,  the  Azimuth  alters  mo;e  than 
the  Altitude ,  wh'ch  is  a  great  difadvantage.  Now  its 
certain,  the  flower  the  motion  be  from  Eaft  to  Weft  of  any 
Star,  it  is  the  eafier  to  obferve,  and  it  is  the  more  fure 
way.  Note  fecondly,  that  fpecial  care  muft  be  had,  to 
caufe  the  firings  hang  Perpendicular,  Note  thirdly,  that 
before  you  begin  your  Obfervations,the  South-moft  ftring 
muft  be  made  immoveable,  but  the  Eaft-moft,  and  Weft- 
moft,  on  the  other  fide,  muft  notbefo,  becaufe  as  the 
Stars  in  going  about  move  from  Eaft  to  YVeft,  fo  muft  the 
faid  two  firings  be  left  at  liberty,  to  move  a  little  hither 
2nd  thither,  till  the  Obfervations  be  ended.  Note  fourth- 
]y,that  afloon  as  youperceive  fenfibly,theforemoft  Guard" 
fiar  to  decline  towards  the  Weft,  then  you  muft  begin  to 
obferve,  which  is  nothing  elfe,  but  to  fix  your  eye  fo, 
that  the  South-moft  and  Weft-moft  firing,  may  cover  the 
faid  Star.  And  becaufe  in  coming  down,  it  goes  Weft, 
therefore,  let  the  Weft-moft  firing  move  towards  the  left 
hand  by  degrees  ,  following  the  Star  to  its  utmoft,  till  it 
be  covered  by  them  both.  Follow  the  fame  method,  in 
obferving  the  fame  Star  in  going  up  towards  the  Eaft,  Note 
fifthly,that  when  you  make  the  two  firings  cover  the  Star, 
that  which  is  neareft  to  the  eye,  will  appear  tranfparent, 
and  of  a  larger  fize,  fo  that  you  may  perceive  diftin&Iy 
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thorowit,  not  only  the  Star  it  felf,  but  the  other  firing  al* 
fo,  which  is  a  great-  advantage.  This  is  evident  to  any5 
who  holds  a  bended  filk  threed  between  their  eye  and  a 
Star  in  the  night  time  -7  for  when  you  direft  your  fight  to 
the  Star,  the  firing  appears  like  the  fmall  firing  of  a  Vir- 
ginal when  it  trembles.  Notefixthly,  that  in  obferving  >  */ 
iria  dark  night,  you  muft  have  a  Cut-throaty  that  by  the  ^  ^a^j^m. 
light  of  the  candle  you  may  perceive  the  firings.  Some  ~*™<S4 
other  things  might  be  noted,  but  you  will  find  them  bet- 
ter by  experience,  than  they  can  be  expreft  here. 

I  named  ^pulyznd  Augufl  in  the  evening  for  obferving 
the  Guard»(larS)  when  they  are  Weft-moft,  but  there  are 
feveral  other  feafons  ,  when  this  maybe  done  as  conveni* 
ently.  They  are  Eafl-mofl  in  the  latter  end  of  October  ^  and 
beginning  oiNovember  about  5  or  6  a  clock  in  the  morning. 
Jf  a  man  were  defirous  to  make  thisobfervation  quickly,  I    i 
fuppofe  he  might  in  the  end  of  October  ,   find  the  faid  ftars    i 
Weft-moft  in  the  evening,andEaft-  moft  the  next  morning.    . 
Befides  the  Guard- fiars^  a  man  may  make  ufe  of  the  Polar- 
fiar  •  for  as  it  goes  higher,  and  lower  than  the  true  Polt^by 
2  degrees  and  26  minuts  ,  fo  it  goes  as  much  to  the  Eaft, 
and  as  much  to  the  Weft ,  once  in  24 -hours*.      In  the  end 
vffahi   you  will  find  the  Volar- ft ar  Eaft-moflr  about  p    - 
a  clock  atnight,and  in  the  end  of  January  Weft. moft  at  9 
a  clock.     Note ,  that  every  month,  the  fixed  ftars  come 
ioonertothe  fame  place  by  two  hours  .•    therefore  in  the 
end  of  Augufl  the  Polar- (lar  muft  be  Weft  ,  at  7  a  clock  at 
night ,  and  Eaft  at  7  a  clock  in  the  morning.     When  the 
Meridian  is  found  out  after  this  manner,  there  is  no  5/^  or 
Planet  can  pafs  it,  but  you  may  know  exa&Iy  when,  be  it 
never  fo  high,  or  never  fo  low.     For  there  is  nothing  to    ■ 
be  done,  but  to  wait,  till  the  South-moft  and  North  - 

moft    r 
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moft  firing  cover  the  body  of  the$  tar.  If  it  be  the  Sun, 
hold  up  a  white  Paper,  behind  the  two  firings ,  and  when 
their  fhadows  do  co-incide,  and  are  united  ,  then  is  his 
Center  in  the  Meridian.  It  the  Sun  do  not  fhine  clear,  as 
when  he  is  under  mift,  or  a  thin  cloud ,  you  may  exa&ly 
take  him  up  in  the  Meridian^  with  the  two  firings.  This 
Framewill  ferveas  well ,  to  know  when  any  of  the  North 
Stars  comes  South,or  -North,  and  confequently  when  they 
are  higheft,  and  when  they  are  loweft  :  for  being  fixed  in 
an  open  place  of  the  Orchard)  there's  no  Celeflial  Body  can 
pafs  the  Meridian,zitheron  the  one  fide,  or  the  othei\>  but 
it  may  be  catched,  what  ever  theAltitude  be,  and  that 
mofteafily. 


OBSERVATION   V  II  L 

THere  hath  been  much  inquiry  made  by  feme  anent 
thereafon,  why  the  dead  body  of  a  man  or  beafh 
rifeth  from  the  ground  oi  a  Watei\  after  it  hath  been  there 
thil^  pxJo^dap,_But  though  many  have  endeavourecTto 
Tolve  the  queftion,  yet  the  difficulty  remains  $  and  in  effect 
it  cannot  be  anfwered,  without  the  knowledge  of  the  fore- 
going Do&rine,  anent  the.  nature  ot  fluid  Bodies.     To 
find  out  the  reafon  then  of  this  Phenomenon^  confider,  that 
all  Bodies,  are  either  naturally  heavier  then  Water,  as 
Stone  and  Lead,  or  naturally  lighter,  as  Wood  and  Tim- 
ber.    If  they  be  heavier,  they  fink :  if  they  be  lighter, 
they  fwim.     Now  I  fay,  a  jnans  .body_™niediatly  after 
lie  is  drowned,"  his  belly  being  full  of  Water,  muft  go  to 
the  ground,  becaufe  in  this  cafe^  it  will  be  found  [pecifi- 
cally  or  naturally  heavier  then  Water.     That's  to  fav/_a 
jnans  body,  will  be  heavier,  than  as  muchWater^  as  is 

~the 


£Ptfcelia$p  £>bfctfcatfon&       217 


the  bulk  of  a  mans  body.  For  pleafing  the  fancy,  imagiae 
a  Statue  to  be  compofed  of  Water,  with  all  the  true  di- 
mensions of  the  perfon  that's  dead  ,  fo  that  the  one  fhall 
anfwer  mod  exa&ly  to  all  the  dimenfions  of  the  other.  In 
this  cafe,  ifyoucounterpoife  them  in  a  Ballance,  the  real 
body,  that's  made  up  of  flefh,  blood,  and  bones,  fhall 
weigh  down  the  other.  But  after  this  dead  body  hath  liea 
a  fliort  time  among  the  Water,  it  prelently  begins  to  fwell, 
which  is  caufed  by  the  fermentation  ot  the  humors  cf  the 


blood,  which goeth  beforeputrefaflion,  and  after  three  or 
fourdayes  fwells  fo  great,  that  in  efte&n  it  becomes  natu- 
rally lighter  than  Water ,  and  therefore  rifeth.  That  is 
to  fay,  take  that  body,  that  is  now  fwelled,  and 'as  much 
bulk  of  Water,  as  will  be  the  precife  quantity  of  it,  and 
having  counterpoifed  them  in  a  Ballance3  you  will  find  the 
Water  heavier  than  the  body. 


OBSERVATION   IX- 

Pon  Thurfday  the  2  J  of  Angufl  i6jo,  the  following 
Experiment  was  made  in  a  new  Coal-Jink^  on  the 
Weft  fide  of  Tranent.  When  the  Cod- hewer '/had  digged 
down  about  6  or  7  fathom,  they  were  interrupted  fome- 
times  with  ill  Air :  therefore  to  know  the  power  and  force 
of  the  Damp^vQ  let  down  within  the  Bucket  a  Dog.  When 
he  had  gone  dowrn  about  4  fathom  5  or  middle  Sink3  we 
found  little  or  no  alteration  in  him,  fave  only  that  he 
opened  his  mouth,  and  had  fome  difficulty  in  breathing, 
which  we  perceived  evidently :  for  no  fooner  he  was  pul- 
led up  to  the  top,  where  xh^  good  Air  was,  but  he  leit  oft 
his  gaping.  We  let  him  down  next  to  the  bottom^  where 
he  tarried  a  pretty  while,  but  no  more  change  we iound  in 
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film  than  before.  After  this  we  let  down  a  great  quantity 
of  Whins,  well  kindled  with  a  bold  flame,  but  they  no 
fooner  came  to  the  middle  of  the  fink >  but  the  flame  was  in 
tin  inftant  extinguished:  and  no  fooner  was  the  Bucketful- 
led  up,  but  they  took  fire  again.  This  was  5  or  6  times 
tried,  with  the  fame  fuccefs.  If  we  compare  this  Obfer- 
vation  with  the  firft,  we  will  find,  that  all  Damps  are  no,t 
of  the  fame  power  and  force-,  but  that  fome  are  ftronger, 
andkillsmenandbeaftsinan  inftant:  and  that  others  are 
lefs  efficacious,  and  more  feeble,  and  doth  not  fo  much 
hart,  and  that  men  inay  hazard  jgJSLdown  *ntQ  a  $ink^ 
where  ill  Air  ls>  eventhough  firebe  fometimes  extiriguifli- 


■ecL.  We  fee  next,  -that  thefe  Bamps  doth  not  alwayes" 
infe&  the  whole  Air  of  a  Coal-pit,  but  only  a  certain  quan- 
tity :  for  fometimes  it  is  found  in  the  bottom,  fometimes 
in  the  middle.  And  we  fee  laftly,  that  they  are  not  al- 
wayes of  long  continuance  :  for  it  is  found,  that  though 
the  Air  be  ill  in  the  morning,yet  it  may  be  good  ere  night; 
and  totally  evanrfhed  ere  the  next  day.  We  may  add,  as 
wasnoted  in  the  firft  Obfervation,  that  thefe  Damps  de- 
fend much  upon  the  fcituation  of  the  winds,feing  in  ftrong 
Southerly  winds,  they  are  frequently  in  thefe  places. 

OBS-ERV  ATIO  N   X- 

kU  thefe  many  excellent  devices,  that  have  been  found 
'@utoflate,  the  Air-pump  is  one,  firft  invented  in 
g!trmanh  and  afterwards  much  perie&ed  in  England  by 
chatHonourablePerfonMr^/,  who  for  his  pains,  and 
kdnftry  in  making  Experiments  therewith,  deferves  the 
thanks  kf  all  learned  f  erfens.  Several  trials  hath  been  made 
it*  fome  whereof  are  as  follows.  I  took  a  /lender 
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Glafs-tub  about  40  inches  long,  clofs  above,  and  open  be- 
low, and  filled  it  with  Water.  I  next  inverted  it ,  and 
fet  the  orifice  of  it,  juft  upon  the  mouth  of  the  Brafs-pipe, 
that  bends  upward  thorow  the  board,  whereon  the  Receive 
er  ufeth  to  ftand,  and  cemented  them  together.  At  the 
firftexfu&ion,  the  whole  VVater  in  the  Pipe  fell  down, 
and  ran  thorow  the  Bra[s~conduit  to  the  Pump.  Having 
for  a  (hort  while  flopped  the  paffage,  and  thruft  down  the 
Sucker ',  I  next  opened  it  again ,  and  the  Pump  being  full  of 
VVater,  ic  was  driven  with  a  considerable  force  up  thorow 
the  Pipe  5  yet  was  it  not  compleatly  fill'd  as  before,  by 
reafon  of  fome  Air,  that  I  faw  in  the  top.  After  this  was 
done ,  with  pleafure  five  or  fix  times ,  I  opened  the  Stop- 
cock  more  quickly ,  than  I  had  uled,  but  the  Water,  by 
this  means,  was  fo  furioufly  driven  up  thorow  the  Tub, 
that  in  effed,  it  broke  the  end  of  it,  that  was  Hermetically 
fealed  5  and  the  piece  that  flew  off,  did  hit  the  feiling  fo 
fmartly,that  it  rebounded  a  very  far  way.  From  this  we  fee 
the  reafon,  why  Water  falls  not  down  from  VefTels  that 
have  narrow  necks,  though  they  be  inverted,  becaufeit's 
kept  in  by  the  force  and  power  of  the  environing  Air.  'Tis 
obfervable,  that  though  this  Pipe  had  been  30  foot  high, 
yet  the  whole  Water  in  it  would  have  fubfided,  and  fallen 
down,   with  one  exfu&ion. 

The  next  trial  was  with  the  help  of  a  fmall  Receiver, 
which  in  effeft  was  a  real  Cupping-glafs.  This  had  a  hole 
made  in  the  bottom  of  it,  and  was  cemented  to  the  Brafs- 
plate,  and  the  mouth  of  it  looking  upward,  had  a  lid  for 
covering  of  it.  I  took  next  the  lately  mentioned  Glafs- 
pipe,  and  filled  it  with  good  Brandy,  and  having  drowned 
the  end  of  it  among  ftagnant  Brand]  J.  fet  the  Venel  where- 
in it  was  within  the  Receiver ,  the  Pipe  coming  up  thorow 
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the  lid,  and  having  cemented  it  clofly,  I  made  the  firft 
exfuftion,  and  found  no  defcent  of  the  Liquo-r  from  the 
top  of  the  Tub.     At  the  fecond,  it  fell  down  about  an 
Inch.     At  the  third ,  it  fell  down  four  or  five.     But  here 
appeared  a  great  multitude  offmall  Bubbles  of  Air,  like 
broken  V  Vater,  near  the  top  of  the  Pipe  within.     And 
befides  this  Phenomenon^  there  afcended  from  the  ftagnant 
Liquor  upthorow.the  Pipe,  an  infinit  number  offmall 
Bubbles,  no  bigger  than  Pin-heads,  for  a  very  large  time. 
With  a  fourth  exfu&ion,  it  fell  down  within  two  or  three 
inches  of  the ftagnant  Brandy,    And  thinking  to  make  the 
one  level  with  the  other,  I  made  a  fifth  $  but  here  appear- 
ed a  ftrang  effe&,  namely,  not  only  the  whole  Brandy  in 
the  Pipe  fubfided;and  was  mingled  with  the  ftagnant  Bran- 
dy >  but  at  thisexfuition,  there  came  a  great  quantity  of 
Air  from  the  mouth  of  the  Pipe,  and  rofe  up  thorow  the 
ftagnant  Liquor  in  Bubbles.     Having  made  another  exfuc- 
tion,  there  came  yet  more  Air  out,  and  fo  copioufly,  that 
I  thought  there  had  been  fome  leak  in  the  Tub,  through 
which  the  outward  Air  had  entered  •,  but  knowing  the 
contrary,  I  continued  Pumping  a  very  long  time,  till  I 
found  lefs  and  lefs  come  out,  and  at  length,  after  near  30 
exfu&ions  it  ceafed.    This  Air  to  appearance,  was  fo  much 
as  might  have  filled  twenty  Tubs,  everyone  of  them  as 
large,  as  the  Tub  it  came  out  of.    And  furely  all  of  it  came 
out  from  among  thefmall  quantity  of  Brandy  that  filled  the 
Pipe,  and  that  environed  the  mouth  of  it,  I  mean  the  ftag- 
nant Branny  l^oth  which  would  not  have  been  eight  fpoon- 
ful.     After  this  I  opened  the  Stop-cock  leafurely  to  let  in 
the  Air  to  the  Receiver  %  then  did  the  Brandy  climb  up  the 
Pipeflowly,  till  it  came  near  to  the  top,  and  there  made 
fome  little  halt  ,  by  reafon  of  half  an  inch  of  Air  that  ap- 
peared 
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%peared  there.  But  more  and  more  Air  coming  intp  the 
Receiver,  that  half  inch  in  the  top  of  the  Pipe,  did  fodi- 
minifh,  that  it  appeared  no  bigger  than  the  point  of  a  Pin, 
and  was  fcarcely  difcernable  to  the  eyes.  What  a  ftrange 
and  wonderful  faculty  of  dilatation  and  contra&icn  muft  be 
in  the  Air,  feing  that  which  prefcntly  had  filled  the  whole 
Tub,  that  was  40  inches  long,  and  the  fixth  part  of  an  inch 
wide,  was  contracted  to  as  little  room.,  as  the  point  of  a 
Needle.  And  by  making  fome  new  exfuv^ions,  that  fniall 
Atome  of  Air  did  fo  dilate  it  felf  again,  that  in  filled  the 
fame  Tub,  and  not  only  ttat,  but,  as  formerly,  it  bubbled 
out  from  the  mouth  of  the  Pipe  feveial  times. 

'Tisto  beobferved,  that  though  at  thefirft  falling 
clowi)  of  the  Brandy^  it  appeared  like  broken  Water,  near 
the  top  of  the  Pipe  within,  yet  no  fuch  thing  was  feen  the 
fecond  time  it  fell  down  ^  the  reafon  is,  becaufe  by  the  firft 
ex  fusions ,  it  was  well  exhaufted  of  its  atrial  f  articles. 
Once  or  twice  I  found  ,  after  the  Brandy  within  the  Pipe 
was  well  freed  of  Air,  that  no  exfu&ions  could  make  it 
move  from  the  top  of  the  Tub;  and  obferved  a  round 
Bubble  of  Air  to  march  up  ,  which  when  once  it  came  to 
the  top,  did ieparate  the  one  from  the  other.  If  this  hold 
good,  itfeemsto  prove,  that  neither  Mercury ,  nor  any 
other  Liquor  would  fall  dowrn  in  Pipes  ,  unlefs  there 
were  Air  lurking  amongft  the  parts  to  fill  upthedefert- 
€d  fpace. 

From  this  Experiment  we  learn,  that  no  perfon  can  well 
apprehend  or  conceive  ,  how  far,  ani  to  what  pounds  the 
fmalleft  part  ofAir  is  able  to  expand  it  felf.  And  i  r  proves 
evidently ,  thatwhen-  the  Receiver  is  as  much  eiripcied 
as  it  can  be,  by  the  Art  of  man  y  yet  k  is  ful'  oi  Air 
compleatly, 
~~ The 


211        ^tfceuanp^ODftrBattone. 

The  third  trial  was  after  this  manner :  I  fet  within  the 
Receiver  a  little  Glafs  half  full  of  Brandy ,  and  the  lid  being 
cemented  on,  I  began  to  pump,but  there  appeared  no  alte- 
ration at  the  firft  exlu&ion.  Atthefecond,  I  perceived  a 
great  company  of  very  fmall  Bubbles,  that  for  a  long  time 
afcended  from  the  body  of  it,  and  came  to  the  furface.  At 
the  third,  they  were  fo  frequent,  and  great,  that  the  Bran* 
<s?y  appeared  to  feeth  and  boil,  and  byjeafon  of  the  great 
ebullitions ,  much  of  it  ran  over  the  lipsof  the  Glafs ,  and 
fell  into  the  bottom  of  the  Receiver,,  This  boiling  conti- 
nued for  the  fpace  of  7  or  8  exfu&ions ,  and  by  proeefs  .of 
time,  the  Bubbles  grew  fewer  and  fewer,and  when  about  30 
or  40  exfu&ions  were  made,  no  more  appeared.  With  this 
fame  fort  of  Brandy,  I  filled  the  fore-named  Pipe,  and  fet  it 
within  the  Receiver,  the  mouth  of  the  Tub  being  guarded 
with  the  fame  fort  of  Liquor.  When  it  began  to  fubfide* 
there  appeared  no  Bubbles  near  the  top  as  before  .•  the  rea* 
ron  feems  to  be ,  becaufe  the  Brandy  was  well  exhaufted 
from  its  aerial  particles.  For  a  fourth  trial,  I  filled  the 
fame  Tub  with  Ale,  that  was  only  j  or  6  dayes  old  ,  and 
drowning  the  end  of  it  among  ftagnant  Ale  of  the  fame 
kind,  I  began  to  Pump,  and  found,  that  affoon  as  the  Li- 
quor began  to  fubfide,  from  the  top  of  the  Pipe,  the  whole 
Ale  within  the  Pipe ,  almoft  turned  into  Air ,  and  Froth, 
and  fo  many  large  Bubbles  came  up  from  the  ftagnant  Li- 
quor, that  I  thought  the  whole  was  converted  into  Air.  It 
was  moft  pleafant  to  behold  their  feveral  forms  and  fhapes, 
their  order  and  motion.  This  fame  Tub  being  filled 
with  foeet  milk ,  I  found  very  few  Bubbles  in  it ,  when  by 
the  exfu&ions,  it  began  to  fubfide.  I  likewife  took  a  little 
Glafs- viol ,  and  fill'd  the  half  of  it  full  with  common  Ale, 
and  fet  it  within  the  Receiver.     At  the  firft  exfu&ion, 
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Bubbles  of  Air  began  to  rifeoHtofit.  Acthelecondand 
third  ,  they  did  fo  multiply,  that  they  fill'd  the  other  half 
of  the  Glafs  5  and  ran  over ,  as  a  Pot  doth  when  it  boileth. 
And  before  I  could  exhauft  all  the  Air  out  of  it  ,  moe  than 
20  ex  fusions  parted. 

For  a  fifth  trial,  I  filled  the  often  mentioned  Pipe  with 
Fountain- water ,  and  when  it  began  to  fubfide  by  Pump- 
ing, I  found  it  leave  much  Air  behind  it.  But  all  the  ex- 
fu&ionsl  made,  could  not  make  the  Water  of  the  Pipe 
go  fo  low ,  as  the  ftagnant  Water ,  by  which  impediment, 
I  could  Pump  no  Air  out  of  the  Pipe,as  I  did,  while  I  made 
ufe  of  Brandy.  This  tells  us,  that  either  there  is  not  fo 
much  Air  lurking  among  Water,  as  among  Brandy  ^  or  that 
the  Air  among  this ,  hath  a  more  expanfive  faculty  in  it, 
than  the  Air  that  lurks  among  Water.  If  any  think,  that  it 
is  not  true  and  real  Air,  which  comes  from  the  Brandy,  but 
rather  the  spirits  of  it,  which  evaporats.  I  anfwer,  if  a  man 
taft  this  Brandy  that's  exhaufted  of  its  aerial  particles  ,  he 
will  find  it  as  ftrong ,  as  before^  which  could  not  be,  ii  the 
SpHts  were  gone, 

For  a  fixth  trial ,  1  took  a  Frog  and  inclofed  her  within 
the  Receiver.  But  all  the  exfu&ions  I  was  able  to  make, 
could  notfo  much  as  trouble  -her.  Only,  when  the  Re- 
^/owwasexhuUfted,  1  perceived  her  fides  tofwellvery 
big  ,  and  when  the  Stop-cock  was  turned  ,  to  let  in  the  Air 
again  3  hei  fides  clapped  clofs  together.  I  obftrved  like- 
wife,  when  the  Air  was  pretty  well  Pumped  out ,  that  the 
JFrog  had  no  refpirations,or  if  there  were  any,they  were  ve- 
ry infeniible.  The  next  day,  after  ihe  had  been  prifoner 
in  the  Receiver  14  hours,  I  began  again  to  pump,  and 
after  feveral  exfu&ions,  her  fides  fweli'd  pretty  great,  and 
I  perceived  her  open  her  mouth  wide^  and  fomewhat  like  a 
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Bag  endeavouring  to  come  out,  which  furely  hath  been 
fome  of  her  noble  parts,  ftriving  to  dilate  themfelves,  the 
body  being  freed  of  all  Preffure  from  the  ambient  Air. 


OBSERVATION    XL 

TAkea  {lender  chord,  about  4' or  5  yards  in  length, 
and  faften  the  middle  of  it  to  the  feiling  of  a  Room 
with  a-  nail,fo  that  the  two  ends  of  it  may  hang  down  equal* 
ly.  Take  next  a  piece  of  Wood,  two  or  three  foot  long,, 
two  inches  broad,  and  one  inch  thick,  and  boring  an  hole 
in  each  end  of  it,  put  through  the  two  ends  of  the  chord, 
and  faften  them  with  knots;  but  fo,  that  the  piece  of 
Wood  may  ly  Horizontal,  and  be  in  a  manner  a  Pendulum 
to  fwing  from  the  one  end  of  the  Chamber  to  the  other. 
Take  next. a  Bullet  of  Lead  or  Iron  ,  about  20  or  24 
ounces,  and  lay  it  upon  the  faid  piece  of  Wood ;  but  be- 
caufe  it  cannot  well  ly,  without  falling  off,  therefore  nail 
upon  the  ends,  and  the  fides  of  the  Timber,  four  pieces  of 
Sticks,  on  each  end  one,  and  on  each  fide  one,  a$Ledgetsy 
for  keeping  the  Bullet  from  falling  off.  All  things  being 
thus  ordered,  draw  up  the  piece  of  Wood  towards  the  one 
fide  of  the  Room,  by  which  means  lofing  its  horizontal 
pofition,  it  will  ly  declining- wife,  like  the  roof  of  an  houfe. 
In  this  pofition,  lay  the  Iron  Bullet  in  the  upmoft  end'of 
it,  and  then  let  them  both  pafs  from  your  fingers,  the  one 
end  of  the  Wood  going  foremoft,and  you  will  find  it  fwing 
towards  the  other  fide  of  the  houfe,  and  return  again,  as  a 
Vcndulum.  This  motion,  if  the  Wood  be  well  guided  in 
its  vibrations,  will  laft  perpetually,  beeaufe  in  its  moving 
down/the  Bullet  is  hurled  from  the  one  end  of  the  Wood, 
to  the  other,  and  hits  it  fo  fmaitly,  that  it  begets  in  it, 

an 
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an  impulfe ,  whereby  it  is  carried  farder  up ,  than  it  would 
be,  without  it.  By  this  means,  the  vibrations  get  noc  li- 
berty to  diminifh,  but  all  of  them  are  kept  of  the  fan* 
length.  In  the  fecond  vibration ,  the  fame  Bullet  is  hurl- 
ed back  again  to  the  other  end  ,  and  hiting  it  with  all  its 
weight,  creats  a  fecond  impulfe ,  wherewith  the  Wood  is 
carried,  as  far  up  as  the  point  it  was  firft  demitted  from. 

Though  this  may  feem  a  pretty  device  to  pleafe  the 
fancy7  that's  many  times  deceived  >  while  things  are  pre- 
fentedtoit,  by  wayoffpeculation,  yet  upon  try al  and  eg* 
perience,  there  will  be  found,  an  unfpeakeable  difficulty/ 
and  it's  fuch  an  one  ,  that  a  man  wouIdTnot  readily  think 
upon.    jfaid,  that  when  the  Wood  was  let  go ,  arid  was 
inpaflingdown,  the  Bullet  in  it,  would  hurl  down,  and 
hit  the  op^fice  end.^andl)eget~^nimpulfe^  but  there  is 
nofuchthm^,  for  verily,  though  th*  Bullet  be  laid  upon 
arvery  declining  plain  Board ,    whereupon  no  man  could 
imagine  a  round  body  could  ly,  yet  all  the  time  the  Board 
is  in  fwinging,  from  the  one  fide  of  the  Chamber,  to  the 
other,  and  confequently ,  fometimes  under  an  horizontal, 
and  fomtimes  under  an  declining  pofition,  the  Bullet  lies, 
dead  in  the  place,  where  you  firft  placed  jt/"  This  6bfei> 
vatlon  is  not  lomucElor  a  perpetual  motion  ,  as  for  find- 
ing out  the  reafon  of  this  pretty  Themmenon ,  namely,  ^ 
what's  the  caufe,  why_diejBullet^^  that  cannot  lv  upon  a    ©  // 
reclining  Board,  while  it's  without  motion ,  fhallnowly    Xtik  * 
upotTit^  while  it's  under  motionj_What  is  more  difficult^ 
and  nice,  to  ly  upon  any  thing,  that  declines  from  a  levell, 
than i_£uick-(iltvcr  -,   yet  lay  never  fo  much  of  it  upon  this 
Boarcj  whfleTt  1S  lwinging ,  it  lhall  ly^dead^  and  without 
motion.    But  no  fooneryouftop the 'miction  of  the^vood^ 
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butaffoon,  the  Bullet,  or  the  gmck-filvtr ,  is  her  led, 
either  this  way,  or  that  way. 


OBSERVATION   XI  L 

I  Find  it  mentioned  by  fome  learned  perfons .,  that  when 
a  Ship  is  under  Sail,  if  a  ftone  be  demitted  from  the  top 
of  theMaft,it  will  move  down  in  a  line  parallel  with  it,  and 
fall  at  the  root.  Some  might  think,  it  ought  not  to  fall 
dire&ly  above  the  place  it  hang  ov^r,  bue  rather  fome 
diftance  behind,  feing  the  Ship  hath  advanced  fo  much 
bounds  ,  in  the  time,  wherein  the  ftone  is  coming  down, 
Likewifes  while  a  Ship  is  under  Sail,  let  a  man  throw  up  a 
ftone  never  fo  high,and  never  fo  perpendicular,  as  to  his  ap- 
prehenfion  ,    yet  it  will  fall  down  direftly  upon  his  head 
again,   notwithftanding  that  the  Ship  hath  mn(  perhaps ) 
her  own  length  in  the  time ,  while  the  ftone  was  afcending 
and  defcending.     This  experiment  I  find  to  hold  true, 
which  may  be  eafily  tryed ,  efpecially  when  a  man  is  carri- 
ed in  a  Boat  upon  fmooth  Water,  drawn  by  a  horfe,  as  is 
done  in  fome  places  abroad.     Let  him  therefore  throw  up 
a  little  Stone,  or  any  heavy  Body,  and  he  will  find  it  de- 
scend juft  upon  his  head,  notwithftanding  that  the  Horfe 
that  draggs  the  Boat,  be  under  a  gallop,  and  by  this  means 
hath  advanced  ten  or  twelve  paces  in  the  time.    Or  while 
the  Boat  is  thus  running,  let  a  man  throw  a  ftone  towards 
the  brink  of  the  Water  5  in  this  cafe  he  (hall  not  hit  the 
place  he  aimed  at,  tut  fome  other  place  more  forward^ 
This  lets  us  fee,  that  when  a  Gun  is  fired  in  a  Ship  under 
Sail,  the  Bullet  cannot  hit  the  place  it  was  direfted  to, 
Neither  can  a  man  riding  with  a  full  Career,  and /hooting 
aPiftol,  hit  the  perfon  he  aims  at5  butmuft  furely  mifs 

him, 
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him,  notwithftanding,  that  though  in  the  very  inftant  of 
time  wherein  he  fires,  the  mouth  of  the  Piftolwas  moft 
juftly  dire&ed.  For  remedy  whereof,  allowance  muft  be 
granted  in  the  aiming  at  the  mark. 

While  a  man  throws  up  a  ftone  in  a  Ship  under  Sail,  it 
muft  receive  two  diftind  impulfes  ,  one  from  the  hand, 
whereby  it  is  carried  upward,  the  other  from  the  Ship, 
whereby  it  is  carried  forward.  By  this  means?  the  ftone  in 
going  upT  and  coming  down,  cannot  defcribe  a  perpendi- 
cular,  but  a  crooked  Lmelliither  T  FaraMaT~ovYLinc 
very  likeunto it.  Heithercan  it  drfcribe  a  perpendicular 
Line,~Tn  coming  down  from  the  top  of  the  Maft,  though 
in  appearance  it  feem  to  do  fo,  but  a  crooked  one,  which 
in  effed  muft  be  the  half  of  that,  which  it  defcribes  in  go- 
ing upland  coming  down.For  this  fame  caufe.aftone  thrown 
horizontally,  or  towards  the  brink  of  the  V Vater,  muft 
defcribe  a  crooked  Line  alfo.  And  a  Fiflol  Bullet  fhot, 
while  a  man  is  riding  at  a  full  Carreer,  muft  defcribe  a  Line 
of  the  fame  kind,  Note^that  a  man  walking  from  the  Stern 
ofaShipto  the  Heady  walks  a  longer  way,  thaluiTwanc^ 
ing  from  the iHeadlolhc \  Stern.  Seconafy  ~  a  man  may" 
walk  from  the  Head  to  the  Stern*  and  yet  not  changeTSis 
place  ~^TWo^^v^€T^^xiv^  under  boardy  will  not 
perceive  whether  the  Ship  be  failing,  or  not,  and  cannot 
know  when  her  Head  goes  about.  And  it  is  ftrange,  that 
when  a  man  is  inclofed  in  zH$g$-headr  though  he  have 
iightwith  him,  yet  let  him  be  never  fo_oftwhirled  about3 
heUiall  not  know,  whetherTiTbF^^ 
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OBSERVATION  XII  L 

I  Vomd inaPhilofophical transition  lately  Printed,  that 
Decemb.  1 3.  i 669,  one  J>oBor  Beal  found  the  Mercury 
in  the  Barofcope,  never  to  be  fo  high,  as  it  was  then.  That 
fame  very  day,  I  found  the  hight  of  it  29  inches,  and 
nine  ten  parts^which  I  never  obferved  before.  And  though 
the  day  here  was  dark,  and  the  Heavens  covered  with 
Clouds,  yet  no  tain  for  many  dayes  followed,  but  much 
drynefs,  and  fair  weather.  On  Saturday  night,  CM  arch 
26,  1670,  I  found  tfie  altitude  110  more  than  27,  and  nine 
ten  parts.  This  night  was  exceeding  windy,  with  a  great 
rain.  On  February  1.  1  6ji.  I  found  the  altitude  30  inches, 
and  the  Heavens  moft  clear.  Bm  in  the  moft  part  of  May 
following,  I  have  found  the  hight  but  27  inches,  and  five 
ten  partSj  in  which  time  there  was  abundance  of  rain. 


OBSERVATION   XIV- 

^  November  7,  1670.  I  made  exa&  trial,  with  the 
HMagnetick  Needle  for  knowing  the  variation ,  and  I 
found  it  vary  from  the  North ,  three  degrees  and  a  half,  to- 
wards the  Weft.  Heveiius  writes  from  Dantzick  to  the 
Royal Society  at  London,  $uly$.  1670,  that  it  varies  with 
him  feven  degrees  twenty  minuts,  weft. 


OBSERVATION    XV-  j 

.Ecember.    17.   i66$>  I  obferved  with  a  large  ^ua- 
jJrant*  half  9  a  clock  at  night,  the  formoft  Guard-jlar, 
whea  it  was  m  the  Meridian ,  aad  lowcft ,  to  have  41  de- 
grees 
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grees  22  minuts  of  altitude.  And  on  January  7.  1 670  at 
7  a  clock  in  the  morning,  I  found  it,  when  it  was  in  the  Me- 
ridian^ and  highefl,  to  have  70  degrees,  27  minuts,  Hence 
I  conclude  the  elevation  of  the  iWihere  to  be  5  5  degrees^ 
5r4Tminuts,  30  (econds:  and  confequendy  as  much  at 
Edinburgh  i  becattleboih  the  places  are  upon  one  and  the 
fame  Parallel. 


OBSERVATION   XVI- 

FOr  finding  the  true  Meridian,  follow  this  method.  In 
feme  convenient  place  fix  two  Wyre  firings  with 
weights  at  them,  that  they  may  hang  perpendicular.  Then 
in  the  night  time,obferve>whea  the \  fourth  ft ar  of  "the  Plough 
begins  to  come  near  to  the  lowefl  part  of  the  Meridian  ,  at 
which  time  you  will  find  the  Polar  flar  higheft.  Then,  fo 
order  the  two  firings,  by  moving  them  hither,  and  thither, 
till  both  of  them  cover  both  the  faid  Stars y  then  fhall  they 
in  that  pofition  give  you  the  true  South  and  North.  This 
©bfervation  is  the  product  of  the  fevenrh0 


OBSERVATION   XVIL 

THere  fell  out  in  Mid  and  Baft-Lothian,  on  Thurfday 
May  11,  1671,  in  the  afternoon  ,  a  confiderable 
fliour  oihaily  with  thunder  and  rain.  It  came  from  the 
South-weft,  with  a  great  blaft  of  wind,  and  ran  alongs  from 
Piffs-land-hills  North*  eafl ,  towards  theSea-coaft.  The 
hail  were  big  in  feveral  p!aces,as  Mufyuet  Ball,  and  many  of 
them  rather  cvalzhzn  round.  Some  pei  fons  differed  great 
lofsof  their  young  Peafe\  others  of  their  Glafs  Windows* 
Eight  or  ten  days  betore,  there  was  a  confiderable  heat, 

and 
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and  dry  VVeather.  For  20  dayes  after  ,  cold  Eafterly 
winds,  with  rain  every  day,  but  efpecially,  in  the  end  of 
the  Moneth,  extraordinary  rain  and  raift  This  is  fo  much 
the  more  to  be  obferved,  becaufe  in  thisCountrey,  fel- 
dom  fuch  extraordinary  hail  falls  out,  This  year  the  Agues 
and  Trembling  levers  have  been  moft  frequent,  and  to  ma- 
ny deadly. 


OBSERVATION   XVIII- 

I  Did  hear  lately  of  a  curious  Experiment  in  Germany^ 
made  by  a  Perfon  of  note,  which  I  fliall  briefly  in  this 
Obfeivation,  let  thz  Reader  underftand.     And  though! 
have  heard  fince,  that  it  is  now  published  in  Print,  yet  I 
hope  it  will  not  be  impertinent  to  mention  it  here,  especi- 
ally for  their  caufe,  who  cannot  conveniently  come  to  the 
knowledge  of  fuch  things.    And  for  this  reafon  alfo,  that 
I  may  explicat  the  Phenomena  thgreof,  from  the  forego- 
ing do&rine  ,  and  demonftrat  particularly  the  true  caufeof 
that  admirable  effedt ,  that's  feen  in  it,  which  I  defiderat  in 
the  publifher.      The  Auftor  then  takes  two  Veflels  of 
Brajsy  each  one  of  them  in  form  of  half  a  fphere,  of  a  pretty 
large  fize.     Nothing  can  more  fitly  reprefent  them  for 
form  and  quantity,  than  two  Bce-skep.     Only,  each  of 
them,  hath  a  ftrong  Ring  of  Brafs  upon  the  Center  with- 
out :  and  they  are  fo  contrived  by  the  Artift,  that  their 
orifices  agree  moft  exa&ly,  fo  that  when  they  are  united, 
they  reprefent  an  intire  Sphere  almoft,   In  one  of  the  fides, 
there's  a  hole,  and  a  Brafs  Spigot  in  it,  thi  ough  which  the 
whole  Air  within,  isexfufted,  and  drawn  out,  namely  by 
the  help  of  the  Air<fnmp.    And,  when  by  feveral  exfu&i- 
ons  the  Veffels  are  made  empty,  the  St  of -cod  is  turned 

about^ 
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about,  by  which  means,  no  Air  can  come  in.  And,  they 
remaining  empty,  are  taken  from  the  Pump,  and  d«  cleave 
fefaft  together,  that  though  a  number  of  lufty  fellows,  12 
on  each  fide,  do  pull  vigoroufly,  by  help  of  ropes  faftned 
to  the  Rings  ,  yet  are  they  not  able  to  pull  them  afunder. 
And  becaufe  this  will  not  do  it,  he  yokes  in  11  Coach 
Iforfc^fix  on  every  fide,yet  are  they  not  fufficient,  though 
they  pull  contrariwife  to  other,  to  make  a  Ieparation.  But 
to  let  the  Spectators  fee,  that  they  may  be  pulled  afunder, 
he  yokes  in  9  or  itf  on  every  fide,  and  then  after  much 
whipping,  and  fweating ,  they  pull  the  one  from  the 
Other. 

The  caufeof  this  admirable  effed,  is  not  the  fear  of  ^4- 
£uityH  as  fome  do  fancy,  for  if  that  were,  all  the  fforfes  ia 
Germany  would  not  pull  them  afunder,  no  not  the  ftrength 
of  Angels.     It  jnuft  thenbejome  extrinfiqk  weight  and_ 
force,  that  keepsHtEem  togetKer~lvKich  cariT5T  nothing 

^^I^^^^S^^M^^I^E^J^A^,  Beca^^Ino^ 
f  ooner  a  force  is  applied,  that's  more  powerful^  thanthe 
weTgRfoTtEe^V^  biu affooinH^comejfundg^  And"" 
foneither  fix  men,  nor  fix  horfeson  each  fide  are  able  to 
do  it :  but  nine  or  ten  on  each  fide  makes  a  Ieparation.  For 
andetftanding  the  true  caufe  of  this  Phenomenon,  we  muft 
confider  that  the  Feffels  are  18  inches  in  diameter.  Ir  this 
be,  then  according  to  the  laft  Experiment ,  there  are  two 
Pillars  of  Air^  each  one  ©f  them  as  heavy  as  a  Pillar  of  Mer- 
cury 18  inches  thick,  and  %s  inches  long,  by  which  they 
are  united.  Or,  each  Pillar  of  Air^  is  as  heavy,  as  a  Pillar 
or  Watery  foot  high,  and  18  inches  in  diameter,  for 
finding  the  weight  of  it  in  pounds,  and  consequently,  the 
weight  of  each  Pillar  of  Air,  by  which  the  two  rebels  are 
united,  follow  this  methodj^    Firft5  multiply  j>  the  femi- 

diameter 
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diameter  of  the  Pillar ,.  by  54  the  circumference,  ,and  this 
gives  you  486,the  half  whereof  is  the  bounds  of  the  Are*, 
namely  243.     And  becaufe  34  foot  contains  408  inches, 
I  multiply  408  by  243, the  produd  whereof  is  99 144 .  fo 
many  fquare  inches  are  in  a  Pillar  of  Water  34  foot  high, 
and  18  inches  thick.     Now  feing  there  are  1728  inches 
in  a  cubical  foot,  I  divide  the  number  £$144,  by  this  num- 
ber, and  I  find  57  fquare  foot  of  Water,  and  more.    And 
becaufe  every  fquare  foot  weighs  5  6  pound  Trots,  I  multi- 
ply 56  by  the  number  ^7,  andthepsodufiis  ^i92_pound^ 
which  is  thejuft  weight  of  a  Pillar  of  Water  34  foot  high, 
andlt^incRes  in  diameter^  and  which  is  the  juft  weight  al-~ 
fo  oFeach  Pillar  of  Air,  by  which  the  two  Feffels  are  kept 
together ,  which  will  be  more  weight  than  [even  Hogs* 
heads  full  ofwater.  This  is  ealily  known  5  for  leing  a  quart 
I       of  our  meaiure  weighs  feven  pound,  (  or  to  fpeak  ftrialy 
<^£T     fix-P0und  fourteen  ounces ,  feing  the  Standard-ju^  of  Stri- 
^///^gcontains  three  pouncTTeven  ounces  of  Wjuer),  a  gal- 
1^  mull: weigh  28  pound:  but  16  times  28^  is  448.  A 
Puncheon  then  full  of  Water,  weighs  448  pound.    If  then 
you  divide  3 19 2  by  448,  you  will  find  more  than  7.  The 
9  horfes  then  upon  this  fide  have  31^2  pound  weight  to 
draw,  or  199  ftone,  or  the  weight  of  [even  Hogs-heads 
full  of  Water.  The  other  9  horfes  upon  the  other  fide,have 
as  much  to  pull.  'Tis  no  wonder  then  to  fee  fo  much  diffi- 
culty and  pains  to  make  a  feparation.lt  is  obferved^thatJbe*^. 
fore  the  Air  be  exfu&ed  anddrawn  out  of  the  two  Feffels^ 
one  man  is  ablelco^pulTTRem  aiunder  with  his  hands  only. 
Nay,which  is  more,if  he  butjjowinto  them, as  a  man  doth 
4§^oaJBla^^ 
caule  the  ^Twlthin,  is  oTas  great  force,  as  the  Air  with- 


out.   'Tis  obfervable  next,  that  the  larger  the  Feffels  be 

in 
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in  diameter,  the  more  ftrength  is  required  to  pull  the  one 
from  the  other;*  Upon  fuppofition  then,  they  were  4  foot 
wide,  I  verily  believe  30  yoke  of  oxen,  upon  every  fide, 
would  hardly  difjoynthem$  becaufe  the  weight  of  each 
Pillar  of  Air,  would  be  no  lefs,  than  2  2  844  pound,  which 
would  take  63  ftrong  horfes  to  overcome  the  force  of  it% 
To  pull  the  one  f'effel  therefore  from  the  other,  there  muft 
be  1 26  horfes,  that  is,  63  on  every  fide# 


OBSERVATION   XIX- 

T  Hough  thisObfervation  may  feem  ufelefs,becaufe  the 
Propofals,  that  are  mentioned  in  it,  cannot  be  made 
out,and  brought  to  pafs,  the  Author  having  died,  before  he 
had  encouragment  to  profecute  them  :  yetforthefe  fol- 
lowing reafons,  I  hive  adventured  to  infert  it  here,  Firft, 
that  others,  may  either  be  minded  to  find  out  ( if  poflible) 
his  inventions,  or  fet  a  work  to  find  out  fomethings,  that 
may  be  as  ufef ul.  Next,  becaufe,  he  was  one  of  this  fame 
Nation,  and  a  great  Ma/ter  of  the  Mathematicks ,  not  only 
in  the  Speculative ,  but  in  the  Practical  part  chiefly,  and 
admirable  for  invention.  And  for  this  caufe  principally  I 
haveprefumed  to  mention  his  defigns,  and  propofals,which 
were  found  among  his  Notes  ,  after  his  death  ,  which  are 
here  infert,  as  they  were  written  with  his  own  hand,  and 
offered  to  the  publick  ,  not  only  at  home ,  but  abroad  to 
Grangers.  There  have  been  men  in  all  ages  famous,  for 
fomeone  Art  and  Science  beyond  others,  as  Allies  for 
Painting,  Hippocrates  tot  Medicine,  DemofthenesioxOrz* 
try  ,  but  who  have  been  more  famous  in  their  time  than 
fome  perfons  for  their  profound  knowledge  in  Afironomj, 
Geometry, md  the  other  parts  of  the  Mathematicks,     What 
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an  admirable  perfonwas  Archimedes  for  his  divine  know- 
ledge, both  in  the  Speculative ,  and  Pratficalpzn.     Yet, 
it  was  not  his  fpeculations  (Imply,  though  excellent,  that 
did  fo  much  commend  him ,  as  his  Inventions,    and  admi- 
rable Engines  for  peace  and  war,as  is  clear  from  the  Romane 
Hi/lorieSy  and  others,  I  confefs  the  Students  of  thefe  Arts, 
are' not  fo  much  in  requeft  now^at  leaft  amongft  fome,  and 
that  knowledge  is  not  fo  much  efteemed  5  andthereafon 
maybe  $  becaufe  fome  who  profefs  themfelves  great  Ma- 
flers,  ftudy  nothinginit  the  pure  fpecu!ations,which  fome- 
times  are  to  fmall  pui  pofe,others  before  knowing  the  fame, 
unlefs  for  perfe&ing  oi  the  mind,  and  giving  to  a  man  fome 
private  fatisfa&ion.     But  fuch  things  will  never  commend 
a  man  fo  much  as  the  pra&ical  part,  and  new  Invention  will 
do,    *Tis  furely  a  fmall  bufinefs  for  one  to  do  nothing,  but 
to  nibble  at  fome  petty  Demonftration.     But  when  fuch 
fpeculations  are  joyned  with  invention  and  pra<5iice,  for  the 
profit,  andufeof  men,  among  whom  they  live,  then  are 
they  far  more  to  be  commended.     And  if  this  be  not,  fuch 
knowledge  is  of  fmall  advantage  to  themfelves  or  otfters. 
Many  of  the  Ancient,  and  late  Aftronomers  have  been,and 
are  famous  for  practice,  as  witnefs  the  indefatigable  pains 
they  have  been  at  in  making  their  Gbfervations.     What 
hath  fo  highly  commended  Merchifton  over  all  Europe ,  as 
his  inventions,  efpecially  his  Logarithmes  t  And  it  all  be 
true,  that's  reported  ( which  I  am  apt  to  believe  )  he  might 
have  been  more  renowned,  for  his  many  excellent  Engines^ 
which  though  ufeful,  yet  becaufe  hurtful  to  mankind,  he 
buried  with  himfelf.    I  am  confident,  if  the  Author  of 
thefe  propofals  had  had  time  to  have  profecuted  them,  he 
would  have  been  celebrated  in  the  Catalogue  ofthemoft 
famous  Mathematicians  of  his  time.    But  leaving  this,  I 
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/hall  give  you  them  ia  his  own  words :  but  firft  his  Apo-* 

logy. 

Thefe  bold  propofals  will  need  perhaps  an  apology  to' 
fuch,  to  whom  the  caules,  andcircumftances  are  unknown. 
Let  it  fuffice,  that  the  Propofer  finding  himfelf  between 
two  exti  earns,  either  to  leave  unprofecuted  this  affair,  for 
fear  of  being  miftaken  by  fome,  as  impudent,  or  to  com* 
mit  himfelf  openly  to  the  charitable  judgement  of  others, 
who  will  fufpend  their  cenfure,  till  they  have  feen  what  his 
endeavours  will  produce.  He  hath  rather  chofen  this  laft, 
efpecially  confidering,  that  his  filence  could  not  anfwer  to 
his  duty,  which  he  owes  to  his  Countreys  fervice,  feing 
the  following  Engines  may  be  fo  ufeful  to  it*  A  dedu&ior* 
of  thefabrick,  caufes,  and  occafions  of  thefe  new  Engines y 
that  fet  the  Inventer  a-work,  would  take  a  long  time  to 
difcourfe  upon.  This  Paper  therefore  is  only  deftined  for 
a  fhort  information  of  their  ufe,  the  refty  which  could  not 
here  be  infert  without  impertinency,  may  be  fupplied  af* 
terwards  ( if  need  be )  either  by  a  difcourfe,  or  by  a  parti- 
cular demonftration.  The  Propofer  then  is  of  opinion,  (if 
felHove  of  his  own  Inventions  do  not  blind  his  Judge- 
ment )   that  thefe  paradoxes  may  be  truly  affirmed. 

That  if  it  fhall  pleafe  His  Majefty  to  arm  with  thefe  new 
Arms,  and  Engines,  500  Foot,  or  fewer,  this  fmall  num- 
ber fhall  be  M afters  of  theTields  in  France.Germanj^Sfain^ 
or  where  elfe  it  fhall  pleafe  His  Majefty,  however  encoun- 
tered by  the  mpft  powerful  Army  of  Horfe  or  Foot,  armed 
with  ordinary  Arms,  of  Piftol,  Carabine,  Pike,  Mufquet, 
which  Europe  can  bring  to  the  Fields. 

The  caufe  of  this  admirable  efFe&,  is  in  the  quality  of 
thefe  new  Arms,by  which,  the  whple  Horfemen  and  Foot- 
men of  the  enemy  are  rendred  ufelefs,  and  unfervicable  $ 
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neither  an  they  do  any  offence  to  thefe,  who  are  fo 
armed. 

The  Mufquetteers,  who  can  only  ferve  againft  thefe  Ma~ 
chins,  fhall  be  put  to  fuch  difad vantage,  as  it  is  impofllble 
they  can  ftand,  the  leaft  time,  in  the  common  way  of  fer- 
vice  with  the  Mufquet,  it  not  being  able  to  make  one  fhot 
for  twenty,  which  (hall  be  made  from  thefe  new  Engines. 

Thefe^w  Arms,  have  this  advantage  likewife,  that 
thefe  who  are  fo  armed  ,  can  by  no  force  of  Horfe  or  Foot 
be  broken,  or  put  to  diforder.  The  Souldiers  are  alfo  by 
them  put  to  a  neceflity  of  keeping  together,  and  fighting, 
and  by  them,  they  are  fo  Baricadod,  and  ftrongly  defen- 
ded, that  if  they  leave  them  not ,  they  cannot  be  expofed 
to  danger.  This  contributes  much  to  good  Difcipline, 
when  the  Souldiers  (hall  by  neceflity  be  tied  to  his  duty, 
and  fear,  which  otherwife  makes  him  run  away,  fliall  here 
for  his  fafety  make  him  ftand. 

Thefe  new  Arms  are  ufeful ,  as  well  in  Marching ,  as  in 
Combating,  for  with  them,  we  may  march  fecurelytwo 
in  front,  through  the  ftraiteft  pafTages,  and  be  able  to  force 
with  them  any  advantage  a  ftrait  paflage  can  give  to  an  ene- 
my. Befides,  for  a  long  hafty  march,  where  Victuals  can- 
not be  well  carried,  the  Souldiers  are  able  with  thefe  Arms 
to  carry  their  own  provifion  for  eight  dayes,  with  more  fa- 
cility, then  they  can  now  carry  one  dayes  provifion. 

To  lodge  in  the  open  fields,  thefe  Arms  fliall  need  no 
Intrenching,  for  they  fufficiently  both  Arm  and  Baricadc 
the  Souldiers. 

And  as  they  are  ufeful  in  Service,fo  are  they  a  great  deal 
cheaper  than  the  ordinary  \^irms.  For  although  with 
5  thoufand  men  fo  armed,  the  fervice  of  iooooo  armed 
with  common  Arms  may  be  done,v  yet  the  whole  price  of 

them 
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them  will  not  amount  to  that  which  will  be  required  for 
arming  20500  Corrajjiers^s  maybe  particularly  deduced, 
from  the  particular  prices  of  the  Arms,  and  Engines  fitted 
for  the  fervice  of  5000  men.  The  Propofer  doth  offer  to 
fhew,  that  thefe  Arms  will  not  furmount  40000  pound 
Sterling.  The  Artillery  will  amount  to  450o5and  the  pay- 
ments of  this  number  of  men  fo  armed,  yearly  to  70000 
pound.  Yet  all  thefe  are  taken  in  (0  large  a  latitude  of 
reckoning,  as  the  (urn  of  Arms,  Artillery,  and  payments, 
will  not  be  much  above  130000  pound  Sterling. 

The  Arms  from  which  this  effect  is  promifed,  are  new 
Engines,  with  which  one  man  is  able  to  do  the  fervice  of 
a  great  many  Mufquetteers.  And  thofe  are  of  two  forts, 
either  to  be  ufed  upon  a  fmall  Wagon  for  Footmen,  or  on 
a  greater  for  a  Horfe,  with  either  of  which,  one  hand  is 
able  to  make  the  fire  of  1 00  LMufquetteers ,  and  fo  much 
better,  by  how  much  it  is  more  regularly,  and  fitly  done 
for  execution  and  offence.  The  new  Cannon  fliall  have 
the  like  advantage  above  the  old,  both  for  eafie  carnage, 
being  lighter,  and  for  greater  execution,  fhooting  fix,  nine, 
.or  twelve  Bullets  for  one.  Thefe  Arms  give  not  only 
this  advantage  at  Land  in  the  field,  but  alfo  in  Ships,  and 
places  of  defence. 

Thefe  nine  following  propofitions  he  likewife  offered  to 
make good, 

Firil,  With  one  (hot  of  Cannon,  to  do  the  execution  of 
five  fhot  of  the  fame  Canmn  >  in  the  common  way  of  Bat- 
tery. 

Secondly,to  difable  any  Ship  or  Galley  with  one  fhot  of 
Cannon. 

Thirdly,  to  fire  any  tombuftible  matter  with  the  fhot  of 
a  Cannon* 

Fourthly^ 
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Fourthly,  to  make  an  Machin  or  Engine  for  tranfporting 
an  Army,  which  maybe  carried  without  the  iacommodity 
thereof. 

Fifthly,  to  make  a  Sotting  Fortrefs  for  defence  ofRi* 
vers,  and  prohibition  of  Paffages. 

Sixthly,  to  make  a  iMortarthu  hatha  directory  Stell 
upon  the  Carriage. 

Seventhly,  tomakeP^^of  divers  forms,  that  fliall 
be  able  to  do  twice  as  much  execution,  as  thofe  that  con. 
tain  as  much  Powder. 

Eighthly,  to  make  fmall  Petards  of  great  effeft. 

Laftly,  to  make  Bridges ,  and  Scaling  Ladders  of  eafie 
Carriage. 

OBSERVATION    XX- 

THefe  Obfervations  being  Mifcellany ,  require  not  a 
formal  connexion  between  themfelves,  and  there* 
fore  'tis  no  matter  what  method  I  keep  in  fetting  tjiem 
down.  And  though  this  may  feem  not  fo  pertinent,  as 
others,  yetbecaufe  the  defignof  it  is  on\y  Philof of  hical, 
and  for  advancing  the  Hiflorical  part  of  Learning  in  order 
to  Sprits^  upon  which  the  Scientifical  part  doth  fo  much 
depend,  I  have  prefumed  to  infert  it  here,  confidering  al- 
fo  that  there  are  fome,  who  have  adventured  to  deny  their 
exiftence,  and  being;  which  from  fuch  a  Hiftory  as  this, 
may  be  more  than  probably  evi&ed.  I  find  likewife,  that 
feveral  Writers  have  remarked  fuch  Grange  accidents,  and 
have  tranfmitted  them  to  pofterity ,  which  may  ieive  for 
good  ufe.  The  fubjed-matter  then  of  this  Obfervation, 
is  a  true  and  fhort  account  of  a  remarkable  trial*  wherewith 
the  Family  of  one  Gilbert  Comfbel^  by  Profefliou  a  Wea- 
ver 
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ver  in  the  old  Paroch  oiGlenhce  in  Gallway ,  wasexer- 
cifed.  Though  the  matter  be  well  known  to  feveral  perfons 
at  that  time,  and  fince too5  yet  there  are  others,  eighteen 
years  intervening,  to  whom  (perhaps)  fuch  a  relation 
will  not  be  unacceptable,  who  have  either  not  as  yet  heard 
of  it,  or  at  leaft,  have  not  gotten  the  true  informarion, 
which  is  here  fet  down,  as  it  was  Written,  at  the  defire  of 
a  fpecial  Friend,  by  Gilbert  Camfbeh  own  Son^who  knew 
exa&Iy  the  matter,  and  all  the  circumftances,  whofe  words 
are  as  follows. 

It  happened  in  oBober  1 654,  that  after  one  Alexander 
'Agnew^  a  bold  and  fturdy  Beggar,  who  afterwards  was 
hanged  at  Vumfreis  for  blafphemy,  had  threatned  hurt  to 
the  Family,  becaufe  he  had  not  gotten  fuch  an  alms  as  he 
required  :  the  faid  Gilbert  was  oftentimes  hindered  in  the 
exercife  of  his  Calling,  all  his  Working- Inftruments  be- 
ing fome  of  them  broken,  fome  of  them  cutted,  and  yet 
could  not  know  by  what  means  this  hurt  was  done  h  which 
piece  of  trouble  did  continue,  till  about  the  middle  of  No- 
vember, at  which  time  the  Devil  came  with  new  and  ex- 
traordinary aflaults,  by  throwing  of  Stones  in  at  Doors  and 
Windows,  and  down  thorow  the  Chimney-head,  which 
were  of  great  quantity ,  and  thrown  with  great  force, 
yet  by  Gods  good  providence,  there  was  not  one  perfon  of 
the  Family  hurt ,  or  fuffered  dammage  thereby.  This 
piece  of  new  and  fore  trouble,  did  neceflitat  Mr.  Campbel 
to  reveal  that  to  the  Minifter  of  the  Paroch,  and  to  fome 
other  Neighbours  and  Friends,  which  hitherto  he  had  en- 
dured fecretly.  Yet  notwithftanding  of  this,  his  trouble 
was  enlarged  $  for  not  long  after,  he  found  oftentimes  his 
Warp  and  Threeds  cut,  as  with  a  pair  of  S&zers,  and  the 
Reed  broken :  and  not  only  thisP  but  their  apparel  cut  af- 
ter 
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ter  the  fame  manner,  even  while  they  were  wearing  them, 
their  Coats,  Bonnets,  Hofe,  Shooes,  but  could  not  dif- 
cern  how,  or  by  what  mean.  Only  it  pleafed  God  to  pre- 
ferve  their  perfons,that  theleaft  harm  was  not  done.  Yet, 
in  the  night  time,  they  wanted  liberty  to  fleep,  fomething 
coming,  and  pulling  their  Bed-cloaths  and  Linnings  off 
them,and  leaving  their  bodies  naked.  Next,  their  Chefts, 
and  Trunk*  were  opened,  and  all  things  in  them  ftrawed 
here  and  there.  Likewife,  the  parts  of  the  Working  In- 
ftruments,  that  had  efcaped,  were  carried  away,  and  hid 
in  holes  and  bores  of  the  houfe,  where  hardly  they  could 
be  found  again.  Nay,  what-ever  piece  of  Cloath,  or 
Houfhold-ftuflf,  was  in  any  part  of  the  houfe,  it  was  carried 
away,  and  fo  cut  and  abufed,  that  the  Good- man  was  ne- 
ceflitated  with  all  hafte  and  fpeed,  to  remove,  and  to  trans- 
port the  reft  to  a  Neighbours  houfe,  and  he  himfelf  com- 
pelled to  quite  the  exercife  of  his  Calling,  whereby  only 
he  maintained  his  Family.  Yet,  he  refolved  to  remain  in 
the  houfe  for  a  feafon.  During  which  time,  fome  perfons 
about,  not  very  judicious,  counfelled  him  to  fend  his  chil- 
dren out  of  the  Family,  here  and  there,  to  try  whom  the 
trouble  did  moft  follow,  affuring  him,  that  this  trouble 
was  not  againft  all  the  Family,  but  againft  fome  one  per- 
fon,  or  other  in  it,  whom  he  too  willingly  obeyed.  Yet, 
for  the  {pace  of  four  or  five  dayes  after,  there  were  no  re- 
markable affaults,  as  before.  The  Minifter  hearing  there- 
of, fhewed  him  the  evil  of  fuch  a  courfe,  and  affured  fcim, 
that  if  he  repented  not ,  and  called  back  his  children,  he 
might  not  expedt  that  his  trouble  would  end  in  a  right  way. 
The  children  that  were  nigh  by ,  being  called  home ,  no 
trouble  followed,  till  one  of  his  fons,  called  Thomas^  that 
was  faneft  off,  came  home.     Then  did  the  Devil  begin  a- 
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frefli  5  for  upon  the  Lords  Day  following,  in  the  after- 
noon, the  houfe  was  fet  on  fire,  but  by  his  providence,  and 
the  help  of  fome  people,  going  home  from  Sermon,  the 
fire  was  extinguifhed,  and  the  houfe  faved>  not  much  lofs 
being  done.  And  the  Monday  after,  being  fpent  in  pri~ 
vat  Prayer  and  Fafting,  the  houfe  was  again  fet  on  fire 
upon  the  Tuefday  about  nine  a  Clock  in  the  morning,  yet 
by  providence ,  and  the  help  of  Neighbours,  itwasfaved, 
before  any  harm  was  done. 

Mr.  Camfbel,  being  thus  wearied,  and  vexed,  both  in 
the  day,  and  in  the  night  time,  went  to  the  Minifler,  de- 
firing  him,  to  let  his  fon  Thomas  abide  with  him  for  a  time, 
who  condefcended,  but  withal  allured  him,  that  he  would 
find  himfelf  deceived,  and  fo  it  came  to  pafs :  for,  notwith- 
ftanding  that  the  child  was  without  the  family,  yet  were 
they ,  that  remained  in  it ,  fore  troubled  both  in  the  day 
time,  and  in  the  night  feafon ,  fo  that  they  were  forced  to 
wake  till  mid-night  5  and  fometimes  all  the  night  over* 
During  which  time,  the  perfons  within  the  Family, fuffer- 
ed  many  loffes,  as  the  cutting  of  their  Cloaths,  the  throw- 
ing of  Peits,  the  pulling  down  of  TurfF,  and  Feal  from  the 
Roof,  and  Walls  of  the  Houfe,  and  the  ftealing  of  their 
Apparel,and  the  pricking  of  their  fleili  and  skin  with  Pins, 
The  Presbytery  having  conveened  at  the  p]ace,for  a  folemn 
Humiliation,  perfwaded  Gilbert  Camfbel  to  call  back  his 
Son  Thomas ■,  notwithftanding  of  whatfoever  hazard  might 
follow.  The  Boy  returning  home,  affirmed  that  he  heard 
a  voice  fpeak  to  him,  forbidding  him  to  enter  within  the 
houfe,  or  into  any  other  place  where  his  Fathers  Calling 
was  exercifed.  Yet  he  entered,  but  was  fore  abufed,  till 
he  was  forced  to  return  to  the  Mwifters  houfe  again. 

Upon  Monday  the  12  of  February^  the  reft  of  the  Fami- 
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ly  began  to  hear  a  voice  fpeak  to  them,  but  could  not  well 
know  from  whence  it  came.     Yet,  from  evening  till  mid- 
night,  too  much  vain  difcourfe  was  kept  up  with  the  De- 
vil, and  many  idle  and  impertinent  queftions  propofed, 
without  that  due  fear  of  God,  that  Ihould  have  been  upon 
their  Spirits,  under  fo  rare  and  extraordinary  a  trial.     The 
Minifter  hearing  of  this,  went  to  the  houfe  upon  the  Tuef- 
day,  being  accompanied  with  fome  Gentle-men ,  who  af- 
ter Prayer  was  ended,  heard  a>qice  fpeaking  out  of  the 
ground,  from  under  a  bed,  in  the  proper  Countrey  Dia- 
led, faying,  Would  ye  know  switches  0/Glenlucec'  t 
will  tell  you  them  5  and  fo  related  four  or  five  perfons  names, 
that  went  under  an  evil  report.    The  faid  Gilbert  informed 
the  company,  That  one  of  them  was  dead  long  ago.     The 
X)^/7anfwered,  and  faid,  It  is  true,  fhe  is  dead  long  ago, 
yet  her  fpirit  is  living  with  us  in  the  world.     The  Minifter 
Teplied,  faying,  /though  it  was  not  convenient  to  fpeak 
to  fuch  a  perfon/  The  Lor d rebuke  thee  Satan,  and  put  thee 
to  (ilence  5  we  are  not  to  receive  any  information  from  thee, 
whatsoever  fame  any  perfons  go  under.  Thou  art  but  fee  king 
to  f educe  this  Family  :  for  Satans  Kingdom  is  not  divided 
again/l  itfelf.  After  which  all  went  to  Prayer  again.which 
being  ended  (i or  daring  the  time  of  Prayer  no  trouble  was 
made)  the  Devil  with  many  threatnings  boafted  and  ter- 
rified the  LzdThomas,  wholiad  come  back  that  day  with 
the  Minifter,  that  if  he  did  not  depart  out  of  the  houfe,  he 
would  fet  all  on  fire.     The  Minifter  anfwered,and  faid,  The 
Lord  will preferve  the  Hopfe,  and  the  Boy  too,  Jeing  he  is  one 
of  the  Family,  and  hath  Gods  war  rand  to  tarry  in  it.    The 
"Devil  anfwered,  He  Jhatt not  get  liberty  to  ft  ay  i  he  was  once 
■put  out  already,  and  fhall  not  abide  here,  though  1  fhouldpur* 
JW  him  to  the  end  of  the  world.     The  Minifter  replied.  The 

Lord 
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Lord  will  (lop  thy  malice  againft  him%    And  then  they  all 
prayed  again,  which  being  ended,  the  Devil  faid,  Give 
me  a  Spade  and  a  Shovel^  and  depart  from  the  houfe  for  fe- 
ven  dajeSy  and  I  Jhall  make  a  gravey  and  ly  down  in  ii^  and 
(hall  trouble  you  no  more.     The  Good'  man  anfwei  ed  ,  Not  fa 
much  as  a  Straw  Jhall  be  given  thee^  through  Gods  afftfiance^ 
even  though  that  would  do  itm     The  Minifler  alfo  added, 
God  (hall  remove  thee  in  due  time*   The  Devil  anfwered^  / 
will  not  remove  for  you  ^  1  have  my  Commijjion  from  Chrijl 
to  tarry,  and  vex  this  Family.     The  Mtnifter  anfwered, 
A  per  minion  thou  haft  indeed Jbut  God  will  (lop  it  indue  time. 
The  Devil  replied,  I  have  ( Mes. $ohn)  a  Commijjion, 
that  (perhaps)  will  lafi  longer  than  your  own.  After  which, 
the  Minifler  and  the  Gentlemen  arofe,  and  went  to  the 
place  where  the  voice  feemed  to  come  from,  to  try  if  they 
could  find  any  thing.     And  after  diligent  fearch,  nothing 
being  found,  the  Gentlemen began  to  fay,  We  think  this 
voice  (peaks  out  of  the  children^  forfome  of  them  were  in 
their  beds.     The2>ri>/7anfwered,  Ton  lie,  God  Jhall  judge 
you  for  your  lyin?^   and  I  and  my  Father  will  come  and  fetch 
youtohell^  with  Warlock-  theeves  5  and  fo  the  Devil  diC~ 
charged  the  Gentlemen  to  fpeakany,  faying,  Let  him  (peak 
that  hath  a  Commiffion  (  meaning  the  Minifler  )  for  he  is 
the  Servant  of  God.     The  Gentlemen  returning  back  with 
the  Minifler ,  they  fat  down  near  to  the  place  whence  the 
voice  feemed  to  come  from  ±  and  he  opening  his  mouth, 
fpake  to  them,  after  this  manner.     7 he  Lord  will  rebuke 
this  Spirit,   in  his  own  time,  and c aft  it  out.     The  Devil 
anfwering,  faid,  It  is  written  in  the  9  tffMark,  the  Di(~ 
ciples  could  not  cafl  him  out.    The  tJMiniJler  replied,  what 
the  Dif ciples  could  not  do^  yet  the  Lord  having  hightned  the 
Parents  faith,  for  his  own gbry  did  ca ft  him  out,  and  [0  (hall 
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he  thee.  The  Devil  replied,  It  is  mitten  in  the  4  of  Luke, 
And  he  departed,  and  left  him  for  a  feafon.     The  Mini ft er 
faid>  the  Lord  in  the  dxyes  of  his  humiliation,  not  only  got 
theviffiory  over  Satan,  in  that  affault  in  the  wildernefs,  hut 
when  he  came  again,  his  fiiccefs  was  no  better,  for  it  is  writ* 
ten,  Joh.  14.  Behold  the  Prince  of  this  world  cometh,  and 
hath  nothing  in  me  5  and  being  now  in  glory  ,  he  will  fulfill 
his  promi fe,   and  Godfhall  bruife  Satan  under  your  feetjhort- 
ly,  Rom#  1 5.     The  Devil  anfwered.  It  is  written,  Mat. 
25.  There  were  ten  Virgins  t  five  wife,  and  five  foolifh  5  and 
the  Bridegroom  came:  The  foolifh  Virgins  had  no  Oyl  in  their 
Lamps ,  and  they  went  unto  the  wife  to  feek  Oyl ;  and  the  wife 
faid,  Go  and  buy  for  your  [elves :  and  while  they  went,  the 
Bridegroom  came ,  and  entered  in*  and  the  door  was  (hxt,  and 
the  foolifh  Virgins  were  fent  to  hells  fire.     The  Mini  ft  er  an- 
fwered,  The  Lord  knows  the  fine erity  ofhisfervants,  and 
though  there  be  fin  and  folly  in  m  here,  yet  there  is  a  fountain 
opened  to  the  houfe  of "David  for  fin  and  for  uncleannefs ,  and 
when  he  hath  wafhfd  us  there,  and  pardoned  all  our  fins,  for 
his  Names  fake,  he  will c aft  the  unclean  fpirit  out  of  the  land. 
The£>^i/anf\vered  and  faid,   That  place  of  Scripture  is 
written  in  the  13  0/Zechariah,  In  that  day  I  will  caufe  the 
Prophets,  and  the  unclean  fpirit,  pafs  out  of  the  land-,  but 
afterwards  it  is  written^  I  will  f mite  the  Shepherd,   and  the 
Sheep  fhdl  be  fcattered.     The  Minifler  anfwered  and  faid, 
Well  are  we,  that  our  blejj'ed  Shepherd  was  [mitten,  and  there* 
by  hath  bruifed  thy  head  %  and  albeit  in  the  hour  of  his  fuffer- 
ingSy  his  Difciples  forsook  him,  Mat.  2  6.  yet  now  having 
dfcendedon  high,  he  fits  in  glory,  and  is  preferving,  gather- 
ing in,  and  turning  his  hand  upon  his  little  ones,  and  will 
fave  his  poor  ones  in  this  Family  from  thy  malice-  The  Mi* 
^/^returaingbackaliccle,  and  ftanding  upon  the  floor, 
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the  Devil  faid,  I  knew  n0tthefe  Scriptures,  till  my  Father 
taught  me  them.     J  am  an  evil  Spirit,  and  Satan  is  my  Fa- 
ther, and  I  am  come  to  vex  this  houfe  -,  and  prefendy  there 
appeared  a  naked  hand,  and  an  arm,  from  the  elbow  down, 
beating  upon  the  floor,  till  the  houfe  did  fliake  again  ;  and 
alfo  the  Devil  uttered  a  moft fearful  and  loud  cry,  faying, 
Come  up  Father,  come  up:  I  will  fend  my  father  among  you. 
See,  there  he  is  behind  your  backs.     The  UWinifter  faid, 
if  aw  indeed  an  handy  and  an  arm,  when  the  ftroak  was  gi- 
ven, and  heard.     The  Devil  faid  to  him,   Saw  you  that  * 
It  was  not  my  hand*  it  was  my  fathers  5  my  hand  is  more 
black  intheloof.     Would  you  fee  me*  Put  out  the  candle 
-  then  and  I  (hall  come  butt  the  houfe  among  you  like  fire-balls. 
After  which  all  went  to  Prayer,  during  which  time,  it  did 
no  harm,  neither  at  any  other  time  when  God  was  wor- 
ihipped.     When  Prayer  was  ended,  the  Devil  anfwered 
and  faid,  Mes  John,  if  the  Good-mans  [ons  prayers  at  the 
CoiledgeofChfgoWy  did  not  prevail  more  with  God,  than 
yours,  my  father  and  I  had  wrought  a  mi f chief  here  ere  now. 
To  which  one  of  the  Gentlemen  replied,  though  a  check 
had  been  given  him  before.  Well  well,  I  (ee  you  confefs 
there  is  a  God,  and  that  prayer  prevails  with  him,  and  there- 
fore we  mu(l  pray  to  God,  and  will  commit  the  event  to  him^ 
To  which  the  Devil  replied.  Tea  Sir,  you  {peak  of  prayer  ^ 
with  your  broad  lipped  Hat  (for  the  Gentleman  had  lately 
gotten  a  new  Hat  in  thefafliion  with  broad  lips )  fie  bring 
a  pair   of  Shears  from  my  father,  that  {ball  clip  the  lips  of 
it  a  little. 

The  night  now  being  far  fpent,  it  was  thought  fit  every 
one  ftiould  withdraw  to  his  own  home.  Then  did  the  De- 
vil cry  out  fearfully,  Let  not  the  Minifiergo  home,  I  /hall 
hum  the  houfe  if  he  go^  and  many  other  wayes  did  he 
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threaten.  And  after  the  Minifter  was  gone  forth,  the 
Good-man  being  inftant  with  him  to  tarry,  whereupon  he 
returned,  all  the  reft  of  the  company  going  home.  Then 
faid  the  Devil  to  the  Minifter,  You  have  done  my  bidding. 
Not  thine ',  anfwered  he,  but  in  obedience  to  God,  have  I 
returned  ta  bear  this  man  company,-  whom  thou  dojl  affli&9 
Then  did  the  Minifter  call  upon  the  Name  of  God,  and 
when  Prayer  was  ended,  he  difcharged  Mr.  Campbel,  and 
all  the  perfons  of  the  Family,  from  opening  their  mouth, 
in  one  word  to  the  evilfpirify  and  when  it  fpake,  that  they 
fhould  only  kneel  down,  and  fpeak  to  God.  The  Devil 
then  roared  mightily,  and  cryedout,  Whati  Will  ye  not 
[peak  to  me  *  I  fiall  burn  the  houfe,  I  fhall  ft r ike  the  bairns, 
and  do  all  manner  of  mijchief.  But  after  that  time,  no 
anfwer  was  made  to  it,  and  fo  for  a  long  time  no  fpeech  was 
heard.  After  this,  the  faid  Gilbert  fuffered  much  lofs,  and 
had  many  fad  nights,  not  two  nights  in  one  week  free-  and 
thus  it  continued  till  April.  From  April  to  $uly,  ^e  had 
fomerefpite,  andeafe.  But  after,  he  was  molefted  with 
new  afTaults  :  and  even  their  Vi&uals  Were  foabufed,  that 
the  Family  was  in  hazard  of  ftarving  ^  and  that  which  they 
did  eat,  gave  them  not  the  ordinary  fatisfa<fiion  they  were 
wont  to  find. 

In  this  fore  and  fad  affli&ion,  Mr.  gampbel refolved  to 
make  his  addrefs  to  the  Synod  of  Presbyters,  for  advice  and 
counfel  what  to  do,  which  was  appointed  to  conveen  in 
October  1655,  namely  whether  to  forfake  the  houfe  and 
place,  or  not?  The  Synod  by  their  Committee,  appoin- 
ted to  meet  at  Glenluce  in  Feb.  16$  6,  thought  fit,  that  a 
folemn  Humiliation  fliould  be  kept  thorow  all  the  bounds 
of  the  Synod,  and  amongfl:  other  caufes,  to  requeft  GWin 
behalf  of  that  poor  affii&ed  Family,  which  being  carefully 
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done,  the  event  was,  through  the  Prayers  of  his  People, 
that  his  trouble  grewlefs  till  Jfril{  and  from  April  to  Au- 
gufl,  he  was  altogether  free.  About  which  time,  thex>e- 
<vil  began  with  new  aflaults,  and  taking  the  ready  meat 
that  was  in  the  houfe,  did  fometknes  hide  it  in  holes  by  the 
door-pofls,  and  at  other  times  did  hide  it  under  the  beds, 
and  {ometimes  among  the  Bed-  cloaths,  and  under  the  L  in- 
nings 5  andatlaft,  did  carry  it  quite  away,  till  nothing 
was  left  there,  fave  Bread  and  Water  to  live  by.  After 
this,  he  exercifed  his  malice  and  a  ueity  againft  all  the  per- 
lons  of  the  Family,  in  wearying  them  in  the  night  time, 
with  ftirring  and  moving  thorow  the  houfe,  fo  that  they 
had  no  reft  for  noife,  which  continued  all  the  moneth  of 
Auguflzitei:  this  manner.  After  which  time,  the  Devil 
grew  yet  worfe,  and  began  with  terrible  roarings,  and  ter- 
rifying voices,  fo  that  no  p^rfon  could  fleep  in  the  houfe, 
in  the  night  time,  and  fometimes  did  vex  them  with  call- 
ing of  ftones,  ftriking  them  with  ftaves  on  their  beds  in 
the  night  time :  and  upon  the  1 8  of  September^  about  mid- 
night,he  cried  out  with  a  loud  voice,  I  jlullbitm  the  houfe 5 
^and  about  three  or  four  nights  after,he  fet  one  of  the  beds  on 
fire -5  which  was  foon  extinguished,  without  any  prejudice, 
except  the  bed  it  felf :  and  fo  he  continued  to  vex  them. 
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OB  SEIVATI  ON  XXI- 

I  Need  not  make  any  apology  for  inferring  this  Obferva- 
tion,  even  though  it  be  well  known  upon  the  matter  in 
this  place.     Butbecaufe  the  thing  is  extraordinary,  and 
that  there  are  many  who  have  not  fo  much  as  heard  of  it,  I 
have  therefore  prefumed  to  mention  it  here.  The  matter  is 
fhortly  this.     There's  a  certain  Woman,  named  Miflr& 
Low,  who  had  a  real  and  true  Horn,  growing  upon  the 
right  fide  ®f  her  Head,  three  inches  above  her  right  Ear. 
The  length  of  it  is  eleven  inches,  and  two  inches  about., 
The  form  is  crooked  fpirally.     It  is  convex  on  the  outer 
fide5  and  fomewhat  guttered  in  the  inner  fide.     It  is  hard 
and  folid,  and  all  very  near  of  the  fame  greatnefs.     It  is 
not  hollow  within,  as  horns  are  ordinarily,  but  full,  yet  it 
feems  to  be  fpongious  as  a  Cane  is.     It  was  feven  years  in 
growing,  and  was  cut  off  in  CWay  i6ji,  by  Mr.Temple% 
an  expert  Chirurgeonhere  at  Edinburgh. 

— ^ 

OBSERVATION   XXII- 

THis  Observation  is  for  finding  the  Frimum  viven? 
in  Animals.  Albeit  I  doubt  not  but  the  red  Spirit, 
or  Bloody  in  moft  Terreflrial  Animals ,  is  the  firft  produft 
of  the  Frimigenid  juice ,  and  therefore  not  improperly 
named  the  true  Callidum  Innatum  of  thefe  Creatures ,  by 
the  Noble  and  Ingenious  Harvey,  in  his  Book  de  Genera- 
tione.  Neitherdolfcrupletoyeeld,  that  the  Heart,  and 
appendent  VefTels,  are  the  firft  formed,  and  perfected  parts 
in  the  hotter  kind  of  Animals  :  yet  I  am  confident  to  af- 
firm, that  in  many  of  the  colder,  and  moifter  kinds  of 
Aquaticks^  ifnotinall,  neither  the  rednefs  and  heat  of  the 

Vital 


£@tfcei!anp  ^Dbfetfcaitons*        249 


Vital  Spirits,  nor  the  formation  of  the  Heart,  Liver,  8cc. 
arepieviouflyrequifite,  to  the  ftru&ure  and  exifknce  of 
the  other  parts  5  feingthe  light  of  life,  which  at  firft  inha- 
bited the  clear  and  Criftalin  radical  moifture,  before  the 
formation  of  any  particular  part,  doth  alwayes  move  in 
every  living  creature,  according  to  their  particular  exigen- 
cy, without  any  abfolute  dependency  upon  any  one  part, 
or  member  (excepting  iingular  conditions,  wherein  they 
may  be  ftated)  as  to  its  fubftance ,  light ,  and  motion  .• 
there  being  in  fome  Animals  a.  fimple  undulation,  in  others 
a  flow  creeping,  but  in  the  more  perfeft,  an  impetuous 
running,  or  rather  flying  of  the  Vital  Sprits  ,  neceffarily 
required  for  illumination  and  vivification  of  the  whole. 

For  confirmation,  I  ilia  J 1  give  you  this  Angular  Experi- 
ment. About  the  middle  qi  March,  the  fperm  ot  Fregs 
f  according  to  the  number  oiProlifick  Eggs  therein  contain- 
ed) fends  forth  a  multitude  of  fmail  round  Creatures ,  co- 
vered with  a  black,  and  moveable  Frock,  which  about  the 
end  of  March,  and  beginning  of  April,  by  the  Gyrations 
of  a  Tail  behind,  like  a  Rudder,  do  flowly  move  their 
bodies  in  the  Water,  At  this  time  having  opened  feverals- 
of  them,  I  found  nothing  (apparent  to  the  naked  eye) 
but  a  clear  thin  Membran,  under  the  forewarned  black 
Frock j  within  which  were  contained  a  clear  Water,  and 
fome  fmall  Fibres  like  Inteftines,  and  in  the  fore-part  a 
fmall  orifice  like  a  mouth.  About  the  middle  of  April, 
its  motion  is  more  vigorous,  and  the  Tripes  within  are 
moft  evident,  lying  in  a  very  fine  circular  order,  but  as  yet, 
there  is  no  \&'\g£Q{  Heart,  Blood,  or  Liver  ^  &c.  About 
the  middle  of  May,  the  feet  formed  like  fmall  threeds,  ap- 
pear thorow  the  black  Coat :  within  the  Breaft,  the  Heart 
is  then  vifible,  of  a  white  and  Fibrous  fubftance,  the  Liver 
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is  white,and  the  Gall  therein  eafily  difcerned.  But  (which 
is  the  head  of  this  Experiment)  the  Vital  Spirit,  in  form 
of  a  clear  and  pure  Water,  is  manifeftly  received  by  the 
Nervous  Heart,  and  by  the  contraftion  thereof  tranfmic- 
ted  to  all  the  Body,  thorow  white  tranfparent VefTels, 
which  being  full  of  this  Liquor,  do  reprefent  the  Lymph  a- 
tick,  rather  than  the Sanguiferous  Veins.     Laft  of  all  do 
the  PneumMick  Feficles  (which  in  this  Amphibium  fupply 
the  place  of  the  Lungs)  arife  in  the  Breaft,  after  whofe 
produftion,  the  Lympid  and  Cryftalin  Liquor,  while  the 
Heart  is  turgid  therewith,  feems  to  be  red  and  fiery,  but 
in  the  other  VefTels,  it  is  of  a  faint  pale  colour,  untill 
(  about,  or  near  the  end  of  $une )  the  Frock  being  caft  off, 
and  a  perfeft  Frog  formed,  the  whole  VefTels  are  full  of 
Blood,  or  a  red  fubftance  very  thin,  and  clear:  the  Liver, 
and  Pneumatick  Veficles,  &c.  become  red,  and  Rofy  •  fo 
that  the  Blood  in  this  Amphibium  (which  in  the  moreper- 
fe<5t  Animals  is  fir  ft  compleat)  Teems  to  be  the  laft  part  in 
attaining  its  perfe&ion. 

That  Salmonds^  and  great  Trouts  have  an  aqueous  liquor 
which  runs  thorow  their  Arteries,  and  Feins  ,  before  their 
Blood  attain  the  true  confiftency,  and  faturat  tinfture  I  am 
certain :  whether  it  hold  in  many  others,  I  fufpeft,  but  dar 
not  affirm.  Hence  it  may  be  ( if  mens  obfervations,  were 
frequent  in  all  kind  of  Anatomical  inflections ,  in  feveral 
Bmbryvs  of  every  fpecies)  it  would  be  found  evident,  that 
the  Blood  in  all  thefe,  called  >*&«>  hath  its  immediat  origi- 
nal from  a  fimple  homogeneous,  and  uniform  liquor  ,  and 
doth  by  gradual  and  frequent  influences  of  the  vital  ferment 
of  the  heart,  receive  at  length  the  full  tin&ure,efTence,  and 
fubfiftence  requifite  for  vivification  ,  and  illumination  of 
the  whole  members; 
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Whether  this  Experiment  doth  not  fufficiently  impugn 
the  univerfality  of  the  hearts  firft  living,  the  original  of  the 
Gall  from  the  fervour,  and  ebullition  of  the  Blood,  the 
produ&ion  of  the  Blood  by  the  Liver,  and  many  other  an- 
cient errors,  let  any  judge,who  will  but  take  pains  to  make 
and  compare  Harvey  s  trials  de  ovo  ,  with  this  of  the  Por- 
wigloxGyrinuS)  abovo. 

Yea ,  if  the  aqueous  liquor  ~  be  not  one  with  the  vital 
Spirit,  and  fubfequent  Blood,  then  my  eyes,  and  tafte  are 
altogether  erroneous. 

Moreover,  it  were  to  be  wifhed ,  that  Phyfitians  would 
not  fimply  ftand  upon  the  Gale  nick  {apportions  of  the  four 
alledged  Components  of  the  Blood,  nor  any  fuch,  or  equi- 
valent fancies  of  the  latter  chymijls  5  but  that  they  would 
ferioufly  examine  the  firft  original ,  and  rife  thereof  from 
the  Primigenialjuicejox  liquamen^tht  progrefs,  and  perfec* 
tion  of  its  tin&ures,how  many  renovations,  or  new  tin&ures 
it  is  capable  of  5  the  vaft  difference  between  the  Blood  of 
old  and  young  Animals,  ( though,  it  may  be,  they  are 
both  univocal  fubftances,  while  in  their  integrity  within 
theVeffels)  with  the  fpecifick  dilcriminations,  not  only 
of  that  of  any  one  Aquatick,bom  any  Volatile  Teneflrial, 
but  likewife  of  any  one  Species  living  in  the  fame  Element, 
with  thefe  that  enjoy  the  fame  Aliments,  but  of  a  different 
Species.     And  laftly,  the  variety  of  particular  conftituti- 
ons,  and  Angular  properties  of  individual  Animals,  radi- 
cated in  the  fountain  of  life,  or  firft  original  of  the  Blood. 
If  thefe  things,  and  many  more,  were  truly  inquired  after 
(though  the  Cook  be  fometimes  neceffitated  to  throw 
away  fome  of  the  Broth  with  the  Scum  )  I  doubt  not  but 
the  Neoterick  Invention  of  Trans fufion  of  Blood,  would 
prove  altogether  ridiculous,  and  the  ancient  miftake  of  too 
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much  Prof ufion  of  this  treafure  by  Phlehotomy^  might  dif- 
fer fomereafonable  checks  from  infallible  Experience,  and 
found  reafons,  not  here  to  be  mentioned.  There  are  truths 
in  Natural  Philofophy,  which  ( I  doubt  not )  but  found 
teafonand  experience  will  convince  the  vain  world  of  in 
due  time. 


OBSERVATION   XXIIL 

THis  Obfervation  is  concerning  the  aliment  andgrowth 
of  Plants.  The  inquifitive  wits  of  this,  andthelaft 
age,  having  rejected  the  old  opinion  of  the  earths  nourish- 
ing of  Plants,  or  being  converted  into  their  aliment,  have 
made  many  laudable  Experiments  for  finding  out  the  ma- 
terials, and  means  of  their  growth ,  and  vegetation,  fuch 
as  Sir  Francis  Bacon's  ohferve  of  Germination^  Belmont s  of 
a  Willow ,  and  the  Noble  Mr.  BoyH  of  a  Gourde  &c.   For 
though  a  Tree  be  cut  down,  and  the  root  thereof  wax  old 
in  the  earth,  and  the  ftock  die  in  the  ground,  yet  through 
the  fent of  Water,  it  will  bud  ,  as^^(peaketh,   chap, 
14.  7,  8,  p.    I  fliali  add  a  fhort  remark  of  a  Willow  grow- 
ing without  earth.     Upon  the  13  of  Afril  1662 ,  Ifeta 
top  branch  of  the  Peach-leaf  d  Willow  in  a  Glafs-viol5among 
12  ounces  of  pure  Spring  Water,  with  three  fmall  buds 
upon  the  top  thereof ,  fcarce  yet  difcernable.     The  fir  ft 
ten  or  twelve  dayes,  little  white  fpecks  appeared  upon  the 
fides  of  the  Willow,  like  fmall  drops  of  guide-fifoer^  or 
like  the  firft  Bubbles  that  arife  upon  the  fermentation  of 
Ale  or  Wine,  but  no  confumption  of  the  Water  all  this 
time.  Indeed  the  Gemms^  which  flood  three  inches  above 
the  Water,did  vifibly  {well  about  the  twelfth  day.  About 
the  fifteenth  day,  I  perceived  fmall  white  roots  within  the 
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Water,  upon  feveral  places  of  the  Plant ,  and  obferved  the 
liquor  glow  fomewhat  thick,  and  decay  in  bulk  confide- 
jably.  Having  perceived  this,  I  took  another  Glafs  of  the 
fame  bignefs,  with  that  wherein  the  Willow  grew,  and 
having  filled  both  top-full  with  Spring  Water,  I  obfer- 
ved clearly  the  confumption  of  the  Water  wherein  the 
Plant  flood,  to  be  fo  great,  that  during  -May,  $une\  and 
a  great  part  of  $uly7  every  week  ( at  leaft  )  an  ounce  and 
an  half,  or  two  ounces  of  it  were  infenfibJy  (pent :  whereas 
the  other  Water,fhnding  by  in  an  open  VefTel  of  the  fame 
fize,  made  not  waile  of  one  fpoonfulina  whole  moneth. 
About  the  middle  of  Juguft,the  Water  turned  very  thick, 
and  green,  like  that  whereon  Duck-weed  ufeth  to  grow, 
and  the  fair  white  roots  were  all  obfcured  from  the  fight, 
although  the  VefTel  by  the  multitude  of  roots  was  not  ca- 
pable of  the  third  part  of  Water  it  received  at  firft.  At 
this  time  the  branches  were  advanced  to  half  the  bignefs, 
and  a  much  greater  length,  than  the  whole  flock,  at  its 
firft  planting  •  and  the  leaves  of  as  frefh  a  verdure  ,  as  any 
Willow  in  the  fields.  Thus,  having  obferved,  that  a  tree 
of  four  ounces  weight,  could  in  three  moneths  time,  and 
little  more,  confume  infenfibly>  feven  or  eight  times  its 
own  weight  of  pure  Water,  without  the  warm  prefervati- 
on  of  the  earth,  and  by  its  own  proper  digeftion,to  thicken 
the  remnant  of  the  Water,  that  it  might  ferve  for  loricati- 
cn  of  the  tender  fibres  of  the  roots,  I  tools  the  Glafs,  the 
Tree,  and  all,  and  threw  them  over  a  Window,  fuppofing 
it  needlefs  to  recruit  the  Water  any  more,  and  judging  it 
impoffible  without  the  warm  guard  of  the  earth ,  that  the 
naked  Tree  could  be  preferved  in  Winter  :  yet  it  had  the 
good  fortune  to  fall  among  fome  thick  Herbs  in  the  corner 
of  a  little  Garden,  where  (after  it  had  lien  all  Winter)  it 

was 


iu        ^ifcelianp  €)bfert)atton0. 


was  found ,  and  brought  back  to  me,  the  branches  fairly 
budding  in  Afrtl^  the  whole  Tree  frefti  and  green,  yet  ve- 
ry little  Water  was  left  in  the  Glafs,  by  reafon,  as  I  judg- 
ed, it  had  fallen  upon  its  fide.  Then  I  endeavoured  to 
keep  Water  about  it,  but  the  Stock  filling  the  neck  of  the 
Viol,  and  the  Roots  the  whole  body  thereof,  the  ftarve  d 
Plant  died  in  Cttay,  after  it  had  lived  a  whole  year  without 
earth.  From  this  it  would  feem,  that  this  kind  of  Tree, 
(and it  may  be,  many  moe)  doth diflipat  infenfibly  fix 
times  more  Liquor,  than  it  doth  affimilat,  and  by  confe- 
quence,  that  a  great  quantity  of  moifture  is  necefiaryfor 
maintainance  of  great  Woods.  Neither  is  there  any  way 
fo  advantagious  for  draining  moift  ground,  where  there  are 
no  living  Springs,  as  that  of  planting  abundance  of  Tim- 
ber, which  will  beft  agree  with  that  kind  of  foyl  /  for  by 
this  means,  what  was  formerly  noifome,  and  fuperfluous, 
is  now  converted  partly  into  the  ufeful  aliment  of  theTim- 
ber  ,  and  partly  fent  abroad  in  infenfible  exhalations^ 
which  ( according  to  the  nature  of  the  emitting  Plants) 
prove  either  very  noifome,or  wholfome  to  the  Neighbour- 
Inhabitants.  Great  care  therefore  would  be  had  in  the 
choife  of  fuch  Trees,  as  are  to  be  planted  in  fuch  moift 
ground,  as  are  near  to  mens  dwellings,  or  places  of  con* 
curfe.  They  are  not  fools ,  who  prefer  Firs,  and  Lime- 
trees  in  their  Avenues  to  Oak  and  Elmc.  Let  the  effe&s 
of  the  Atomical  exhalations  of  Alder  and  Oak  upon  fine 
Linnen,  and  white  Skins  be  more  particularly  noticed. 

Having  fpoken  fomewhat  of  the  aliment  and  growth  of 
Plants,  I  fhall  in  the  next  place  give  a  fhort  hint  at  the  mo- 
tion of  their  aliment,  efpecially  of  Trees.  That  the  ali- 
mentary juice  of  Plants ,  is  much  thinner,  than  that  of 
Animals  i  no  man,  I  fuppofe,  will  deny,  {z\n°that  is  con- 
veyed 
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veyed  thorow  the  trunck,  or  body  of  the  Plants,  by  in- 
perceptible  pores  5  but  this  (for  the  moft  part)  is  fent 
thorow  all  the  members,  through  patent  and  manifeft  Vef- 
fels.  But  how  the  nourifhing,  and  vital  juice  in  Plants 
doth  move,  and  by  what  paflages,  hath  not  yet  been  made 
known,  by  any  that  I  have  feen.  I  made  once  a  few  Ob- 
fei  vations,for  trying  of  the  motion  of  the  aliment  of  Trees, 
which  bred  in  me  this  conje&ure.  The  nutritive  juice  of 
Trees  is  tranfmitted  both  to  the  roots  and  branches,through 
the  heart,  or  pitch,  and  woody  pores  of  the  Timber,  and 
when  it  is  come  to  the  extream  parts ,  it  returns  again  from 
the  tops  of  the  roots  and  branches,  between  the  bark  and 
timber,  into  thefe  forenamed  interior  paflages,  and  fo  back 
to  the  extremities  again,  and  that  continually,  fo  long  as 
the  life  remains.  And  becaufe  the  fubftance  of  that  skin, 
or  bark,  which  inverts  the  fibres  of  the  root,  is  more  open 
and  porous,  than  that  which  is  upon  the  outward  branches: 
therefore  it  feems5that  fo  much  as  is  fuperadded  to  theftock 
of  the  former  aliment,  from  the  earth,  is  conveyed  to  the 
heart  and  pitch,  by  means  of,  and  together  with,  that  pare 
of  theretrograd  juice,  which  returns  from  nouriiliing,  and 
enlivening  the  timber  of  the  root-branches,  (for  it  is  an 
eafie  Experiment ,  to  make  the  top  of  any  Tree  become 
root,  by  laying  it  down )  and  receives  the  impreffions  of 
the  life  of  the  Tree,  common  to  the  whole  mafs  of  ali- 
mentary juice,  like  the  ChjU  in  Animals  mixed  with  the 
blood  of  the  Feni-cave,  before  it  come  to  the  heart. 

This  motion  is  not  to  be  thought  alwayes  alike  fwift, 
or  of  equal  celerity:  for  the  vital  juice  of  the  Tree  be- 
comes fo  thick  and  oleagenous  in  the  Winter,  that  the  mo* 
tion  thereof  to  the  outward,  is  fcarce  difcernable  ( though 
the  preparation  of  the  Qcmmcs}\>oth  for  leaves  and  flowers, 
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are  obferved  by  the  curious,  and  can  be  diftinguifhed,  even 
in  the  coldeft  feafons )  and  the  returns  inward  are  in  fo 
fmall  quantities ,  that  they  are  rather  like  vapours,  than 
liquid  juice#     Indeed,  fome  Trees,  when  their  root-bran- 
ches are  cut  (even  in  Winter)  will  yeeld  no  fmall  quanti* 
ty  of  an  acid  liquor ,   which  by  addition  of  the  recent  Lef* 
fas  from  the  earth,  fmells  evidently  of  the  Matrix,  from 
which  it  did  proceed.     Moreover,  the  paffages  efpecially 
from  the  branches  to  the  Trunk  ,  are  fo  ftraitned  and  con- 
trafted,  that  the  bark  cleaveth  to  the  Timber,    as  every 
Wood-man  knows.     But  fo  foon  as  the  warm  Spring  hath 
attenuated  the  ever-  flowing  juice  in  the  whole  Tree,  then 
doth  it  become  turgid,  and  more  aqueous  over  all ;  the 
paffages ,  and  channels  both  in  the  trunk ,  and  among  the 
tunicles,  and  particular  skinnes,  are  fo  palpably  filled  with 
this  vital  juice ,  that  having  no  fufficient  place  to  be  com- 
prehended in,  itputteth  forth  new  grow,  hs  both  in  the 
top,and  in  the  root,  which  may  be  eafily  ieen  to  have  more 
pitch  than  wood,  and  to  be  fealed  on  the  extremity,  with 
theveftigesof  afutureGemm;  that  by  the  former,  they 
may  the  more  freely  receive  the  vital  influences  from  with- 
in,and  by  the  latter ,  may  be  fecured  from  the  depredation 
of  the  external  Air, 

To  prove  the  motion  ad.  extra  >  or  to  the  extremities 
of  the  branches  5  take  the  branch  of  any  ordinary  Tree, 
about  the  brgnefs  of  a  mans  wrift  5  make  it  bare  near  the 
body  of  the  Tree  of  all  bark ,  and  fubjacent  tunicles  ( for 
every  Tree  according  to  its  kind,  hath  moe  or  fewer  skins, 
which  ferve  for  Veins,  within  the  ftrong  outmofl  Cortex) 
at  leaft  for  the  breadth  of  a  fpan  ,  or  two  hand- breadth. 
Then  tye  up  the  place,fo  excorticated  with  a  ccwpfift,made 

of  horfe-dung  mixed  with  earth  5  let  it  fland  fo  from  May, 
--——  tlll 


^ifccuanp  iDbfetfcattons.        157 


till  November.     Then  cut  ofFthe  branch,  a  little  above 
the  qompoft)  near  the  body  of  the  Tree,  and  you  fhall 
find  it  living  and  frefh,  like  the  reft  of  the  branches :  yea, 
fmall  roots  fliall  evidently  appear  to  have  come  forth  under 
the  Compofi  near  the  bark,  but  not  under  the  bared  place. 
This  branch  in  many  kind  ofTrees  being  planted,will  hold, 
though  not  in  all.     I  lay  then,  feing  the  forefaid  bough  is 
nourished  from  <JMay  till  November^  it  is  neceffary,  that  it 
receive  nutriment  from  the  body  of  the  Tree,  by  the  in- 
ternal porofities  thereof :  for  the  bark  being  difcontinued 
by  excortication,  can  fend  nothing  upward  towards  the  top 
of  the  bough  5  and  if  it  received  nothing  from  the  root,  it 
would  wither  in  a  few  dayes.     Yea,  leave  the  difcovered 
part  naked,  but  for  a  few  dayes,  and  of  neceffity  the  branch 
dieth,  the  aliment  thereof  being  exhausted  by  the  Air,  be- 
fore it  can  reach  the  extremities  of  the  bough. 

That  the  Vital  Balfome  of  the  Tree  returns  from  the  ex-  . 
tremities  by  the  internal  bark  ,  and  inward  fuperfice  of  the 
external,  together  with  the  fmooth  outward  part  of  the 
tiunck,  although  the  neceffity  of  both  timber  and  bark  in 
all  Incifions,  and  Inoculations^  might  perfwaae  the  judici- 
ous, and  the  vifible  courfe  of  the  juice  of  the  Sycamor  in 
February^  and  of  the  Birch  in  March,  upon  the  cutting  of 
any  fmall  branch,  might  convince  any  curious  beholder- 
yet  the  knot  or  callus  y  that  is  made  upon  grafted  Trees,  will 
better  inform  the  ignorant:  for  this  knot  being  alwayes 
upon  the  fhoulder,  or  root  of  the  Graff,  and  never  upon 
the  top  of  the  Stock,  doth  evince  clearly,  that  it  is  made 
by  reflagnation,  of  the  defcending  ,  and  not  of  the  amen- 
ding juice:  otherwife,  why  doth  it  not  (well  the  top  of 
the  Stock,  as  well  as  the  root  of  the  Graff  <  Or  why  doth 
it  not  extuberat  in  any  other  place  of  the  Graff?  Thefe 
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arc  accidental  varices  >  which  can  hardly  be  (hunned  in  Imp- 
ing, feing  the  top  of  the  Stock  (  except  when  it  is  very 
young  and  fucculent)  doth  not  receive fo  kindly,  as  it 
ought,  theretrograd  fap,  although  all  that  isfentout  to 
the  Graff  muft  afcend  thorow  the  pores  of  the  Stocky 
Hence  many  times  a  confiderable  part  of  the  Stock  is  mor- 
tified, becaufe  although  abundance  of  aliment  afcends  to 
the  head  or  top  thereof,  yet  no  more  of  it  goes  to  the 
branches,  but  what  is  bellowed  upon  the  Graff,  a  great 
part  of  the  reft  being  exhaled  by  the  Air  ( efpecially  in  big 
Stocks )  and  confequently,  the  place  defrauded  of  its  nou- 
rifhment:  no  other  wayes  than  when  the  motion  of  the 
vital  fap  faileth,  either  in  the  whole,  or  in  part*  a  total 
decay  or  particular  mortification  of  fomepart  neceffarily 
follows,  as  in  the  Stemms  of  annual  Plants,  and  mortified 
tops  of  the  Efirapelous  branches  ( that  I  may  fo  call  them/ 
q£  Widows' y  Slumbs)  &c.  we  may  obferve  every  Autumn* 


OBSERVATION   XXI V. 

Sir, 
*'  I  Was  not  a  little  furprifed,  at  the  receit  of  yours,  when 
*<\  I  had  confidered  your  defire  in  it,  being  preft  with  two 
u  difficulties,  which  feemed  equally  hard  to  evite.  The 
*cone,  to  give  you  my  judgement  in  a  matter  wherein! 
*c  have  been  fo  little  converfant  my  (elf,  and  have  had  the 
€C  fteps  of  no  other  to  follow ,  never  one  having  hitherto 
Cx  touched  that  fubjeft  in  writting  5  I  mean  of  Coals ,  and 
v  other  tMincralsoi  that  nature,  their  C&nrfc,  and  other 
cc  things  relating  thereunto  5  theobfervation  whereof  ( I 
*'  grant )  wants  not  its  own  pleafure,  and  ufefulnefs.  The 
f  pther,  to  te&fe  tbs  defire  of  a iriend3  when  importuned,, 
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*<  to  whom  I  owe  my  felf ,  by  many  obligations.  This  laft 
<c  having  prevailed,  hath  determined  me  to  affay  the  over- 
cc  coming  of  the  firft.  And  though  I  am  confident ,  what 
<c  account  I  can  give  you  ,  (hall  give  but  very  little  fatis- 
€C  faftion :  yet  Iadventure  to  offer  it^  fuch  as  it  i$y  very 
<l  freely  in  the  following  difcourfe ,  wherein  you  are  not  to 
cc  expeft,  that  I  will  meddle  with  fome  queftions ,  there* 
cc  anent,  which  might  be  more  curious,  and  pleafant,  then 
u  profitable,  or  fatisfying,  fuch  as,  if  Coaled  Free- (tone, 
€Q  which  keep  one  courfe ,  and  have  the  lame  accidental 
cc  qualities ,  have  been  created  in  the  beginning ,  in  their 
cc  perfe&ion ,  as  wee  now  find  them ,  and  fince  that  time 
c'only  preferved,  asthey  were  created  for  the  ufe  of  men, 
ccto  whom  all  fublunary  things  were  made  fubfervient? 
u  Or ,  if  they  have  been  but  produced  gradually ,  as  they 
cc  fpeak  of  Gold ,  and  other  ^Minerals,  by  the  influence  of 
cc  the  Sun,  in  the  bowels  of  the  Earth  f  And  if  their  prd- 
cc  du&ion  be  of  that  nature ,  out  of  what  matter  they  are 
<c  formed  1  Thefe  things  being  above  my  reach,I  fhall  leave 
cc  their  inquiry,  to  thofe  that  are  knowing  in  the  fecrets  of 
Qc  Nature ,  and  fhall  therefore  give  you  a  narration,  of 
c'what  either  I  have  obferved  of  thefe  things,  which  oc- 
u  curr  in  the  Winning  of  Coal  in  my  own  experience,  or  by 
(C  cdnverfing  with  others  of  more  experience  than  my  felf, 
€€  in  doing  whereof,  I  fhall  follow  this  Method. 

Firft,I  fhall  fpeak  of  thefe  things  that  are  common  to  all 
Coal, wherein  they  all  agree,and  which  are*  as  it  \veYe3effen+ 
tial  to  all,  and  of  there  differences,  which  are  but  acciden- 
tal, and  gradual  fometimes,  and  yet  are  abundantly  confpi- 
cuous,  and  caufeth  different  effe&s  in  the  working  $  as  their 
Diffs  and  Rife,  and  Streek,  for  fo  are  they  termed. 

Secondly,offome  thi§gs,which  are  but  accidental  to  Coal, 
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and  yet  fo  ordinary ,  that  fcarcely  any  is  found  without 
them  ,  in  lefler  or  greater  degrees  *  fuch  are  Gae's  ;  and 
DytejythaLt  alter  the  natural  Courfe  of  the  Met  alls,  very  in- 
cident to  every  Coal,  though  in  fome  lefs  frequent,  con- 
form to  the  nature  and  kind  of  the  ground,  where  the 
Coal  is, 

Thirdly5I  (hall  fpeak  fometliing  of  Bamps  ;znd  of  their 
different  caufes,  and  effe&s :  oi  Wild-fire,  and  ocher  fuch 
like  things,  which  are  met  with  in  the  working  of  Coal. 

Andlaftly ,  of  thebeft  way  for  trying  grounds  to  fin4 
Coal^  where  never  any  hath  been  hitherto  difcovered :  of 
Carrying  on  of  Levels  ,  for  draining  the  water  of  Cod  mi, 
making  it  workable. 

It  is  to  be  cofidered,  that  all  Free-ftone^  though  of  diffe- 
rent natures,  hath  the  Fame  courfe,  with  the  Coal,  that  ly 
cither  above  them,  or  below  them  ,  except  ic  be  accident- 
ally,.interrupted  :  therefore,  whatfoever  is  fpoken  of  the 
one,  is  applicable  to  the  other.  Arid  fo  we  find  in  Dig- 
ging or  Sinking ,that  after  the  clay  is  paft,  which  keeps  no 
courfe  ,d\\  Metals,  as  Stone,  and  Tilles  (  which  are  Seems  of 
black  Stone,  and  participat  much  of  the  nature  of  Cod )  ly 
one  above  another,  and  keep  a  regular  Courfe  ;  wherein  the 
three  things  moft  remarkable  are  their  Dipp,  and  Rife,  and 
their  Streek,  as  it  is  termed. 

The  Dipp,  and  Rife,  are  nothing  but  a  declining  of  the 
whole  body  of  the  CMetalls.  And  this  general  holds,that 
all  of  them  from  their  Center  rifes ,  till  they  be  at  the  very 
furfaceof  the  Earth  $  fome  only  at  a  foot  or  two  foot, 
fome  at  an  ells  diftancefrom  the  furface,  which  is  here 
termed  a  Cropping :  and  whether  Coal  or  Stone,  the  nearer 
they  come  to  the  furface,  the  fofter  they  become,  till  at 
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laft  they  are  converted,  if  it  be  a  Stone ,  to  a  very  Sand,  and 
if  Coal,  to  a  Drofs, which  will  not  burn. 

This  declining  or  Dipping  ,  of  the  Coal ,  is  fometimes 
greater,  and  fenfible,  fometimes  letter,  and  almoft  infen- 
fible.  There  being  fome ,  that  if  you  confider  the  decli- 
nation ,  it  will  not  be  found  one  foot  in  ten  5  fome  one 
foot  in  twenty,  or  one  in  thirty.  Whereas  in  others  it  will 
be  one  foot  in  three ,  or  one  in  five.  And  fometimes  it 
hath  its  Courfe  from  the  Center  of  the  Earth ,  almoft  in  a 
perpendicular  to  the  furface,  it  cutting  it,  near  to  a  right 
Angle,  The  firft  fort,  they  term  Flatz-broad*coa%  in  re- 
gard of  the  plainnefs  ,  and  evennefs  of  its  Courfe,  The 
next ,  they  call  Uinging-coal,  The  laft  is  called  Edge- 
Coal.  The  firft  is  the  moft  profitable  ,  in  regard,  that 
it's  long  before  the  Coal-hewers can  reach  the  Croppy  and 
confequently  the  more  of  it  is  workable.  The  fecond  and 
third  fort,  are  fometimes  of  their  own  nature ,  more  firm, 
and  fitter  for  burning ,  but  lefs  of  them  can  be  reached  in 
working.  The  Courfe  of  all  the  three  is  moft  perceptible 
in  the  three  following  Schematifms. 


fm^mmmimmmm  m  "w 


Figure 


%e%        ^tfceiianp€)bfei:t3af!ott0. 


A 

r 

c 


Figure  i. 


C  D 

f  n  all  the  three  Figures,  the  point  B  is  the  Croff  of  the 
Coal,  The  Line  B  C  is  the  body  of  the  Coal  declining 
or  the  Dip f  from  the  Cropp.  AC  is  the  perpendicular, 
falling  from  the  Horizontal  Line,  whereby  the  true  decli- 
nation or  Dipp  of  the  Coal  is  folind.  So  that  after  you  have 
found  your  Coal  at  B,  you  muft  fet  down  your  Sink  at  the 
point  A,  In  the  Flat-broad-Coal^  which  we  fuppofe only 
to  decline,  three  fathoms  in  fixty  •  the  Sinhb  that  anfwers 
to  the  perpendicular  AC*  will  be  of  deepnefs  three  fa- 
thoms. 
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thorns.  If  the  diftance  B  A,  be  fuppofed  to  be  120  fa- 
thoms alongft  the  Grafs,  or  furface,  then  will  the  deep- 
nefs  of  the  Sink  be  fix  fathom  ,  and  fo  forth.  In  the  fe- 
cond,  if  the  Coal  be  fuppofed  to  decline  one  fathom  in 
three,  the  Sink  A  C,  being  fet  down  at  the  fame  diftance 
from  the  Crcpp  B,  with  the  former,  it  will  prove  thirty  fa- 
thom deep.  If  the  faid  diftance  be  doubled,  it  becomes 
fixty  fathom  deep,  and  fo  forth.  In  the  third,  keeping 
that  fame  diftance  alongft  the  furface,you  fhall  not  encoun- 
ter the  Coal  with  a  Perpendicular  Sink,  becaufe  of  its  great 
declination/  and  therefore  through  want  of  Air\  and  other 
difficulties,  you  cannot  dig  fo  deep,  as  is  neceffary  to  that 
efFe<5b  except  the  Sink  fliould  be  made  to  decline,  as  doth 
the  Line  AD.  All  thefe  Dippszreto  be  feen  in  feveral 
places  of  Lothian.  The  fiift  is  moft  confpicuous  in  the 
Earl  of  Wintons  ground  at  Tranent^  where  the  Caal^  and 
other  Metals  are  extraordinary  flat  and  even.  The  fe» 
cond  is  within  the  faid  Lordftilp  oiTranent^  m  apiece  of 
ground,  called  We fler-  Fan  fide.  The  third  in  Lonhead  of 
Lafrvaidy  which  pertains  to  Sir  $ohn  Nicolfon  of  Nicolfon : 
and  in  many  other  places,  one  may  fee  very  different  de- 
clinations, who  is  curious  to  obferve  them. 

From  this  general  pofition  of  the  Dippy  mdCropp  of  all 
free  Metals >  there  is  one  confequent,  which  is  no  uncouth 
©bfervation,  namely  that  thefe  Metals  riling  from  their 
jyipp  to  a  Croppy  every  one  of  them  rifeth  in  their  proper 
courfe,  if  none  of  thele?things  whereof  we  fliail  treat  here- 
after interveen,  and  make  an  alteration,  that  is  the  Coal  or 
Stone ,  which  is  loweft,  comes  farreft  out  in  its  Cropping, 
which  is  eafily  underftood  by  the  fubiequent  Schematilm. 

Whereia- 
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Figure  4. 
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Wherein  the  Line  AM  reprefents  the  fnrfaee  of  the 
Earth.  C  D.  E  F.  G  H.  I K.  L  M,  are  fo  many  feve- 
ral  cMetals,  lying  in  courfe  one  above  another,  Suppofe 
C  D  were  a  S$me6  and  the  Roof  of  the  Coal  E  F  ( for  fo 
they  term  the  Stone  ^  immediatly  next  above  the  Coal)  and 
GHj  IK,  were  other  two  Stones ,  interveening  be<- 
tween  the  Coals  E  F,  and  L  M,  then  if  the  Cropp  oi  the 
uppermoft  Coal  be  found  at  F ,  the  Crop  of  the  Stonezbovt 
it,  muft  be  found  back,  at  the  point  D,  and  the  Cropp  oi 
the  Coal  under  it,which  is  L  M,  muft  be  found  at  M.  And 
this  diftance  of  Cropp  is  proportioned  by  the  length  of  the 
perpendicular  between  them,  and  the  quantity  of  their  de- 
clination. For,  the  more  even  and  flat  a  Coal  is  in  its 
courfe ,  and  other  Metals  ,  above  and  below,  the  farder 
dotn  the  Cropp  of  the  lowed  Coal  advance  before  the  Cropp 
of  the  uppermoft.  For  illuftration  whereof,  let  usfup- 
pofe  in  two  feveral  grounds,  two  Coals  ^  between  which, 
there  is  an  equal  diftance  of  perpendicular.  And  fuppofe 
the  Metals  in  the  one  ground  to  decline  at  13  to  24,  the 
other  at  13  to  16,  then  will  the  diftance  between  the 
Cropp s  in  the  two  grounds  be  very  considerable^  as  may  be 
reprefented  by  the  two  following  Figures. 

Figure 
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Suppofe  then,  that  D  I,  is  of  equal  length  in  both  Trl* 
angles,  which  is  the  perpendicular,  between  the  twocpalsz 
yet  D  F  in  the  fifth  Figure,  is  much  longer  than  D  F  in- 
the  6.  And  the  reafon  is  evident,  becaufe;  the  Angle 
D I F,  ip  the  j,  is  greater  then  the  Angle  D  I F  in  the  6 : 
and  therefore  the  Baje  D  F,  which  is  fubtended  by  the 
greater  Angle  in  the  5,  muft  be  greater  then  the  Bafe  D  F, 
whichisfukendedby  the  leffer  Angle  in  the  6,  which  En- 
elide  proves  in  his  24  Proportion  of  his  firft  Book,  and  is 
demonftrat  by  Proclus  in  the  Scholium  to  the  4th  Proporti- 
on of  the  fame  Book. 

By  this  is  made  to  appear  the  profitablenefs  of  a  Flat* 
Cody  beyond  a  HingingoCoal,  which  was  touched  before, 
in  regard  that  having  the  Sinks  of  equal  deepnefs  in  both, 
there  is  much  more  of  the  F  later-Coal  to  be wrought,  ^be- 
fore it  Crofp  out,  then  of  the  Hinging ,  as  there  is  a  diffe- 
rence between  the  Lines  D  F  in  the  firft  and  fecon4  fi- 
gure, or  between  the '  Linfcs  I  F,  in  the tafafe. 

LI  If 
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If  it  be  enquired,  if  in  rifing  grounds,  where  there  is  a 
considerable  afcent  above  ground,  the  Coal  keeps  a  propor- 
tion in  its  Rifing  and  Dipping  with  the  afcent  and  defcent  of 
the  ground  above  ?  Ianfwer,  there  is  no  certain  and  con* 
ftanc  proportion  kept,  whatever  fometimes  may  happen. 
I*or  I  have  ob fervid  fome  Coals  upon  grounds  of  a  conside- 
rable afcent  .,  andctheir  Dipp  run  quite  contrary  to  the  de- 
fcent ^)f  the  Hijhand  others  have  had  a  quite  contrary 
wtrfe  to  that,  and  have  declined ,  or  dipped  with  the  de- 
clination of  the  ground  above  But  in  the  Streek  ('where- 
of! fliill  fpeak  a  little  hereafter,)  there  is  more  proportion 
ordinarily  to  be  remarked. 

There  remains  only  one  Queftion  about  the  Dipps,  and 
Hidings  of  Coals,  which  I  fhall  a  little  cortfider.  having  en- 
countered different  judgements  anent  it ,  in  converting 
withperfons,  who  had  experience  in  cw/,  viz.  whether 
Coal  and  other  Metate,  after  they  have  declined  fuch  a 
length  from  their  Cropp,  fuppofe  from  Weft  to  £**/?,  taie 
another  eeurfe  ,  and  rife  to  the  fame  point,  to  which  for- 
merly they  dipped  <  • 

'7* 


As  if  the  Coal  dipped  From  A,  which  is  the  Croppy  to  B, 
Which  fliould  be tneXtenter  of  that  Body  5  and  after  that 
iifttoG  *  Or  ifitihould  continue  its  declination  thorow 


to 


gptrcclianp  €)bfcttoat^ns. 


B  to  D,  which  is  Antipodes  to  us  t  Ifhall  not  offer  to  de- 
termine in  a  matter  wherein  there  can  be  fo  little  cei  tainty 
attained,  but  (hall  give  my  opinion  r  which  is  founded 
upon  the  experience  I  have  had,  and  Obfervations  I  have 
hadoccafkmtomakeon  that  Head.  Andfirft,  I  find  in 
ailthefeCW/,  wherein  no  contrary  Cropp  or  Rifing  could 
be  vi(ible,there  are  invincible  obftru&ions  $  as  either,  they 
have  been  near  the  Sea ,  and  have  dipped  that  way  -,  and  fo 
if  they  took  any  contrary  courfe  %  the  cropping  behoved  to 
be  in  the  deeps,  and  fo  no  accefs  to  trace  them.  Or  next, 
they  have  dipped  towards  the  foot  oi  a  Mountain,  and  fo 
the  ground  above  rifing  the  fame  way  which  they  declined^ 
their  courfe  could  not  be  purfued,  till  a  contrary  rifingr 
fhould  be  difcerned.  Or  thirdly  ,  they  have  encountered 
fome<7^,  or  Dyke,  which  hath  cut  them  off,  before  they 
came  to  their  full  dipp,  and  thus  their  courfe  was  obftruft- 
ed.  Now,  thofe  that  have  been  acquainted  with  no  other 
Coals  but  fuch,  I  think  it  not  ftrange,  if  it  be  hard  to  per* 
fwade  them  of  thofe  things  they  have  not  feen.  But  be- 
fides  all  thofe  kinds,  I  have  feen  others,  whofe  contrary 
rifing  and  dipping  have  either  been  vifible  to  the  eye  ,  or 
demonftrable  by  reafon.  For  example ,  I  have  entered 
under  ground,  as  it  were  at  the  point  C,  at  the  very  Grafs- 
cropp,  and  have  gone  following  the  dipp  of  that  Coal  to  the 
point  B,  at  which  the  courfe  hath  altered  ,  and  carried  me 
out  at  the  Grafs  at  A,  which  are  two  contrary  points  of 
the  Compafs.  And  that  alteration  of  courfe  was  not  oc- 
cafioned  by  any  Gae,  or  trouble ,  which  fometimes  have 
that  effeA,  the  ground  being  very  clean,  and  good  Me* 
tals,  keeping  their  courfe  moft  regularly. 

There  are  other  infhncesfor  confirming  my  experience, 
in  fields ,  which  are  fo  large ,  that  'tis  impoffible  to  work 

LI  2  the 
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*he  Coal  to  far  to  the  Dipp,  it  falling  deep,  and  fo  wants  Le- 
veliot  conveying  water  from  it,or  wants  Air,for  following 
it  to  ftzch  a  deepnefs ,  as  to  overtake  its  Center ,  where  it 
takes  a  contrary  cmrfe%  and  yet  the  contrary  Cropp  hath 
been  wrought  in  feveral  places,  which  is  evident  to  be  a 
part  of  the  fame  body,  with  the  other,  both  by  the  nature 
oithe  Coalit  felf ,  by  xht  Metals  lying  above  it ,  and  the 
Coals  below  it,  all  which  keeping  the  fame  Courfe ,  except 
when  they  encounter  troubles ,  which  are  incident  to  fome 
parcels  of  ground,  more  than  to  others,     Thegreateft  field 
X  know  wherein  this  is  confpicuous.,  is  in  tMid-lothian 
where  is  to  be  found,  the  eroding  of  a  Coal  of  a  con  fid e- 
rable  thicknefs,  which  is  termed  their  great-  [earn,  or  Main- 
eoal)  and  the  other  Coals  lying  below  it,  which  may  be 
traced  in  the  order  following.     At  Prefion- Grange  thefe 
Coals  are  found  dipping  to  the  N  W,  and  rifing  to  the 
S  E,  which  have  been  wrought  up  to  Wallifoord:  from 
that  along  by  the  foot  of  Fanfide  Hill,  the  dipp  lying  in  the 
Lands  of  Inneresk^  which  marches  therewith  on  the  North, 
Prom  thence  it  runs  through  the  ground  oiCarberry^  eve- 
ry one  of  thefe  grounds;from  Preflon-Grange^  Giving  X«?- 
wll  to  another.  From  thence,through  a  part  of  the  Lands 
oiSmeaton^  and  next  through  a  piece  of  ground  belonging 
to the  Family  of:  Buccleugh,  called  Condon:  and  through 
Weft'-houfeSy  which  belongs  to  the  Earl  oi  Lothian,  and  at 
Cockpen^  and  Stobhill,  from  thence  runs  through  to  Caring- 
ton^Mili r  5  all  which  is  z  courfe^  which  in  Streek  lyes  near 
to  SW3  and  NW,   and  will  be  in,  length  about  eight 
miles.     From  thence,  the  courfe  of  the  Coal  turns,  and  is 
found  in  the  Barony  of  Carington^  White-hill  Ramfay^Gil* 
mmm^  and  from  thence  taking  its  Dipp ,  quite  contrary 
to  what  it  had  before^ 'the  Other  mpping  H  and  N  W> 


or 
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or  N  E,  according  to  the  turn  of  the  Street,  it  Dipps  there 
S,  S  E,  &c.  andtiomGilmertM,  it  is  found  at  Burntftone, 
a  piece  of  ground  belonging  to  the  Earl  of  Lauderdale :  and 
from  thence  at  theMagdalen  Pans  y  where  the  turn  of  the 
cropp  being  within  the  Sea,  is  not  feen,  till  it  be  found  at 
trefton- Grange,  where  we  began  to  remark  mcour[e.  The 
parcel  of  ground,  under  which  this  great  bodyof  CW  ly^sy 
is  of  a  considerable  extent,  it  being  eight  miles  in  lengthy 
and  five  or  fix  in  breadth  -r  in  regard  whereof  many  other 
Coals  are  found  lying  above  the  greatCW,the  cropp  s  where- 
of  doth  not  come  near  the  Cropp  of  it,  by  aconfiderable 
diftance. 

Though  this  inftance  alone,  may  fufficiently  convince, 
yet  I  ftiall  not  be  unwilling  to  give  another.  The  parcel 
of  ground,  in  which  this  Coal  is  found,  is  not  of  fo  great  an 
extent,  as  the  other,  atj^  therefore  its  courfe  may  be  the 
more  eafily  traced.  For  the  greateftparCiit  belongs  to  the 
Earlol  Wintony  and  lyes  within  ^%^X^^^$'§^1^%\ 
whofe  contrary  Croppy  are  moft  confpicuous.  This  great 
CW,which  is  io,or  12  foot  thick  (beginning  at  the  head  of 
theTounot  Tranent)  where  it  hath  been  wrought,  ruiis 
S  W  towards  the  march  of  the  Lands  of  Elphingfton  ,  be- 
longing to  the  Lord  Register •',  ahd  continues  in  thai!  fame 
courfe ,  till  it  come  near  to  the  hon[e )  and  for  the  moft  part 
dipping  to  the  S  E.  And  near  the  houfe,  the  Cropp  is  turn- 
ed downward  towards  the  march  between  Elphingflonznd 
Ormifton,  where  the  dipp  is  contrary  to  the  former.  And 
from  Elpbingflon- mains,  it  takes  its  com  fe  almoft  rounds 
through  the  Latids  oiPanflon ,  and  returns  to  the  Toun  of 
Tranent  where  it  began  ,  which  body  of  Coal  will  be  in 
length  two  miles,  and  in  fpme  places,  as  much  in  breadth. 
How,!  leave  it  to  the  judgement  of  my  peffp%  if  there  be 
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not  more  reafon  to  perfwadevthat  this  fliould  be  the  natu- 
ral war/*  of  thefe  ^Minerals,  where  fuch  pregnable  inftan- 
ces,  to  evince  it,  are  found  •  then  to  conclude  the  contrary 
from  thefe  Cods  ,  the  courfe  whereof  cannot  be  followed, 
becaufeof  the  invincible  impediments,  I  mentioned  before. 
However,  I  leave  every  one.to  be  determined,  by  his  own 
opinion,  and  (hall  be  fatisfied  to  injoy  my  own,  till  thefe  of 
more  experience  convince  me  of  the  contrary. 

There  are  fome  Other  things  farder  to  be  remarked  a- 
bout  the  Dippy  and  Rife  of  Coals,  which  (  poflibly  )  every 
one  hath  not  feen,  tJrey  being  fo  very  rare ,  and  therefore 
are  not  fit  here  to  be  patted  without  being  confi dered.  One 
is,  of  a\  Coaly  which  having  that  contrary  Dipp  and  Rife, 
(  whereof  I  have  been  fpeaking)  in  one  oft  he  cn?/^/,  hath 
not  come  out  to  the  Grafs,  znd  terminal  5  but  after  it  hath 
rifen  a  considerable  way  in  its  contrary  courfe,  in  ftead  of 
Cropping  out,  hath  taken  a  Dipp  towards  the  fame  point, 
to  which  it  dipped 'firft9u^hd  fa  having  dipped  to  the  Center 
of  its  eourfa  it  hath  rifen  again,  and  cropped  to  the  contrary 
point,  as  isto  be  feen  in  this  eight  Figure. 

Figure  S. 
A  F 


Where  A  B  is  the  furface  of  the  Earth.     The  point  B 
is  the  Cropp  of  a  Coal  dipping  from  N  W,to  the  S  E.  From 

C  it 
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C  it  takes  its  rife  ,  and  courfe  to  a  contrary  Qropp,  towards 
the  point  F,  where  the deadCrofp  ought  tobefound.  But 
in  ftead  of  going  that  length ,  it  takes  another  courfe  from 
the  point  E^drfping  SE  towards  D,from  which  it  takes  its 
rife  and  continues  it  to  the  point  A  ,  where  it  terminate 
and  where  the  dead  Cropp  is  found.  I  grant,  that  it  meets 
with  a  trouble ,  or  Gaey  at  the  point  E,  which  feems  to  be 
the  caufe ,  why  its  natural  courfe  is  changed.  But  its  very 
extraordinary  ,to  fee  fuch  aa  effe&.  But  of  this  af  terwards, 
in  its  own  ;plice. 

There  is  yet  another  thing  to  be  remarked,  in  thedipps, 
and  rifmgs  of  Coals ,  which  is  this.  In  the  moft  part  of 
Coals^  that  have  their  courfe  homdipp  to  croppy  without  the 
intervention  of  a  dyke  or  gae ,  the  declination  is  ftraight 
down,  from  the  horizontal  line  drawn  fronnhe  point  of  the 
croppy  to  thefardeft  point  of  the dipp.  That  is  ,  the  Coal 
declining  from  that  point  in  a  right  line  ,  makes  with  the 
horizontal  line,  a  right  lined  angle  ,  angulus  rec?ilineusy 
though  in  fome  the  angle  is  more  acute,  and  in  others  lefs, 
as  is  to  be  feen  in  the  firft ,  and  fecond  figures ,  where  A  B 
being  the  horizontal  Une^  and  Bthe .cropp ,  B  C  is  the 
l)ody  of  the  Coal  declining,  which  meeting  with  A  B  in  the 
point  B,  constitutes  a  right  lined angle^nd  where  ABC  in 
thefecond  figure,  is  a  greater  anglejt hen  A  B  C  rnthefirft. 
Yet  I  have  feen  zCoal,  the  body  whereof  from  the  dipp,  or 
fardeft  point  of  declination,  had  its  rife  towards  the  cropp 
very  infenfibly,  it  being  Flatt,  and  then  began  to  be  more 
fenfible,  till  at  laft  coming  near  to  the  furface  of  the  Earthy 
it  takes  in  a  fudden  fuch  a  rife, that  from  declining  one  foot 
©f  12  or  14,  itdeclinesnowonefootof  three,  as  may  be 
made  evident  from  this-following  Figure 

figure 
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Figure  9. 


Where  A  B  is  the  Line  drawn  from  the  extream  points 
of  the  Croppy  right  horizontal.  The  body  of  the  Cod 
fifing  infenfibly,  is  D  C#  But  affoon  as  it  comes  to  C,  it 
rifeth  with  a  great  afcent  till  it  Cropp  out  at  A.  Here  yott 
fee,  that  in  Head  of  one  fide  of  a  Triangle,  which  the  courfe 
of  other  Cods  in  their  rifwg^ox  in  their  declination  makes$ 
this  Cod  in  rifing  makes  two  fides,namely  D  C,  and  C  A* 
the  Figure  D  BCA  being  quadrilateral.  The  Cod  of 
this  courfe  was  really  wroughr3and  is  yet  vifible  in  its  wajie^ 
where  there  is  found  no  Gae  or  Dyke  to  make  this  alte- 
ration. 

Thefe  are  the  chief  things  that  I  have  thought  worthy 
of  Obfervation  in  the  Dipps ,  and  Rifmgs  of  Cods,  and 
therefore  I  come  now  to  touch  a  little  the  other  part  of 
their  courfe,  which  is  commonly  termed  the  Streek  of  a 
Cod.  To  make  intelligible  to  thofe^  who  are  not  expe* 
rimentally  acquainted  with  Cod,  this  term,  or  what  the 
Streek  is,  we  muft  lay  this  foundation,  that  the  Cod  is  a 
FhyficdBody,  and  fo  hath  its  three  principal  dimenfions, 
which  (do  conftitute  it  fo3  <viz>.,  Longitude^  Latitude^  and 
Profundity.  Its  Latitude  j&  that  part  contained  between  its 
extream  lines,  which  is  meafurable  by  its  furface,  to  which 
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its  dtffing  and  rifing,  though  alwayes  incident,  yet  is  but 
accidental.  Its  Profundity  is  to-be  meafured  by  the  diftance, 
between  the  two  furfaces,  immediatly  next  to  it,  above  and 
below :  which  are  termed  in  Coallery  its  Roof  and  Pave* 
menty  becaufe  of  the  refemblance  they  have  to  the  Roofy 
and  Pavement  of  a  houfe.  The  Longitude  is  nothing  elfe 
but  what  is  termed  by  the  Coal-hewer *,  the  Streek.  For 
if  you  imagine  a  Line  drawn  along  the  extream  points  of 
the  Rife,  or  Croffoi  the  Coaly  that  is  properly  the  Streek 
of  the  Coal. 

There  are  but  few  things  to  be  remarked,  as  to  this 
part  of  Coal:  only  firft  to  find  how  it  lyes,  to  what  points 
of  the  Compafs  it  moves.     For  knowing  whereof,  there 
is  this  general  Rule,  that,  having  found  your  Biff  and 
Rife,  to  what  ever  Points  that  Courje  is  dire&ed,  the 
Streek  is  to  the  quite  contrary.  For  fuppofing  a  Coal  Biff 
S  E,  the  two  points,  that  refpeft  the  'Biff  and  Rifey  muft 
beSEj  andNW,  being  the  points  oppofite  one  to  ano- 
ther.    Then  it  muft  needs  follow,  that  the  Streek  muft 
run  S  W,  and  N  E,  which  two  courfes  divides  the  Com- 
pafs,  at  right  Angles.     And  therefore,  where  a  Coal  h 
found  to  have  contrary  Biffs^  and  Rifingsy  they  declin- 
ing fometimes  to  all  the  Points  of  the  Compafs  (whereof 
there  hath  been  given  two  notable  inftances  before)  it  muft 
needs  follow,  that  there  be  alfo  contrary  Streeksy  andfo 
the  Streek  of  a  Body  olCoal  is  fometimes  found  to  defcribe 
a  round  figure,  though  not  perfe&ly  circular,  and  fomtimes 
a  multangular  figure.     For  it  cannot  be  fuppofed  that  the 
Streek  makes  alwayes  a  right  Line,between  the  two  points,, 
from  which  it  is  reckoned.      For  example ,  between  the 
Laird  ol  Prefton*grange  his  houfe  at  Pre  ft  on- fans ,  and  the 
Stob-hill^htit  are  the  Streeks  of  feveral  CW^lyingone  a- 
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bove  another, which  will  be  of  length,  about  feven  or  eight 
miles,  lying  near  upon  S  W,  and  N  E  5  yet  the  Cropps  af 
the  faid  Coals  ( their  *#/>/>,  and  rife,  being  N  W,  and  S  E) 
are  fometimesfarder  advanced  towards  the  S  E,  fometimes 
farder  back  towards  the  N  W>  by  the  difference  of  a  mile, 
and  this  generally  occafioned  by  the  encounter  of  a  Dyke 
QXGac,  whereof  hereafter. 

The  fame  queftion ,  that  occurred  in  the  Coals  dipping 
towards  a  Hill,  or  fifing  above  ground,  conies  to  be  in- 
quired into  here  5  viz.  If  zCoal  encountering  an  alcent, 
or  Brae  above  ground  in  its  Streek,  rifes  alfo  with  the 
ground,  and  keeps  .-its  afcent  i  I  anfwer,  I  have  found  it 
fo  in  all  the  Coals  I  have  ever  feen  of  that  nature,  COD  in 
his  providence,  having  fo  ordered  it ,  that  thereby  it  may 
be  the  more  ufefuL>in  regard  more  thereof  may  be  wrought 
by  one  Level  or  AqutduB^  by  which  the  Water  is  convey- 
ed away,  as  afterwards  will  be  obferved  in  fpeaking  to  Le~ 
*vels.     For  confirmation  whereof,  I  (hall  bring  inftances 
both  of  Coals ',  that  declines  towards  the  Hill,  and  of  others 
that  declines  with  the  fame  difp^  the  Hill  hath  it  felf.   In 
the  Coals  of  Bonhard^  Grange^  .Kinglaffy .,-  and  Kinneil, 
which  keep  all  one  general  courfe^  the  afcent  aboveground 
is  from  the  Sea,  (which  lyes  North  J  towards  the  South, 
or  thereabout  5  the  Coal  dipps  or  declines  towards  the 
M  W,  and  fo  confequently  rifes  to  the  S  E,     The  Street 
of  thefe  Coals^hom  the  N  E  to  S  W,which  flops  alongs 
the  Hill,  and  comes  up  to  the  top  thereof  to  the  Weft- 
ward  of  the  Houfe  of  Bonhard.     Now,  in  finking  in  that 
ground,  if  an  equal  proportion  be  kept,  in  all  the  Sinks 
from  the  Crcpp,  and  a  juft  allowance  given  for  the  different 
fifing  above  ground^  the  Sinks  will  be  near  of  an  equal 
ieepaeS  along  all  the  Street,    So  that  a  Sink  upon  the 
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fame  Coal  near  to  the  Sea,  which  is  the  N  E  point  of  the 
Street,  at  equal  diftance  from  the  Cropp,  will  be  as  deep  as 
a  Sink  upon  the  top  of  the  Hill,  being  theSW  point  of 
the  Street  at  the  fame  diftance  from  the  Cropp,  allowing 
alwayes  the  different  rife  above  ground  ,  and  excepting 
fome  particular  troubles  falling  in  upon  the  Metals  of  one 
Sint,  and  not  of  another,  and  fo  making  them  dip?  ni6re> 
which  will  occafion  a  difference  of  the  deepnefs.  The  fame 
is  alfo  found  in  theCoals  of  By  fart,  and  Weems.  As  alfo 
in  that  great  body  of -Cm/  before  mentioned,  between 
P  re fton-grange  and  Stobhill,  the  declination  whereof  is  to 
the  N  E,  which  is  alfo  the  courfe  of  the  defcent  above 
ground. 

Another  inftance  is  from  the  Coats  within  the  Lordfhip 
of  Tranent ,  the  dipp  whereof  is  of  another  courfe  ,  being 
contrary  to  the  defcent  of  the  Hill,*//'*,  the  Coal  dipping 
to  the  S  E,  and  confequently  the  Street  running  S  W? 
and  N  E,  where  the  fame  is  to  be  obferved  that  was  feen 
in  the  other,  anent  the  equality  of  the  deepnefs  of  Sinks 
along  the  Street,  with  the  fame  allowances,  and  exceptions 
before  mentioned. 

Some  have  been -of  opinion  that  Streets  of  Coals  \y  ge- 
nerally South  and  North,  or  to  fome  of  the  points  near  to 
thefe  two  Cardinal  ones,  between  South  and  S  W,  and 
North  and  N  E,  as  South  and  by  Weft,  and  North  and 
by  Eaft,  &c.  To  which  general  I  cannot  agree,  in  re- 
gard of  what  I  have  before  made  evidently  appear,  viz* 
that  fome  Coals  have  their  croppings  towards  all  the  points 
of  the  Compafs,  and  the  Streets  being  regulated  by  the 
Cropps ,they  muft  neceffarily  be  judged  to  have  their  cmrfes 
proportioned  to  theirs ;  fo  that  {{zCoaldipp  to  the  true 
North,  and  rife  to  the  South,  the  Street  muft  be  Eaft,  and 
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Weft.  However,  I  acknowledge  two  things,  for  con- 
firming that  opinion.        ( 

Firft,  that  of  all  the  Coals  I  ever  have  feea>  where  thefe 
contrary  dippsin&rijings^  could  not  be  traced ,  and  made 
<vifible,the£r^  hath  inclined  to  thofe  points  of  South  and 
INorth.  But  I  muft  alfo  confefs ,  that  they  are  but  few  I 
have  feen,  in  refpe&  of  what!  have  not  feen,  and  fo  if  any 
•Others  experience,  who  ha^veTeen  more,  contradi&mine,i 
ihall  willingly  yeeld,  and  not  be  tenacious. 

Next,  in  thefe  O*//,  which  I  inftanced,that  have  their 
Cropp  to  all  the  Points,and  confequently  their  Streeks,and 
in  others  of  the  fame  nature,which  I  have  feenvand  not  in- 
«ftanced,  1  found  that  part  of  the  Streek,  which  lyes  towards 
thefeC^^W^/Wi,to~be^thegreateft,  being  double,  or 
triple  to  the  other  Sreeks  in  length.  So  that  when  the 
Street  that  lyes  either  along  the  one  Croppy  or  the  other, 
towards  the  S  W,  and  N  E,  will  be  feven  miles  in  lengthy 
that  lying  S  E,  and  N  W>  will  be  but  four,  and  fometimes 
left.  And  this  is  alhthe  account  I  can  give,  of  that  .part  of 
Coal,  called  the  St  reck, 

Thefecond  thing  I  promifed  to  fpeak  of,  was  of  fome 
things,  which  are  but  accidental  to  Coals,  and  yetfo  or- 
dinary, that  hardly  are  any  found  without,  them  in  lefler, 
or  greater  degree,  fuchareG^V,  zn&Dykes,  which  alters 
their  natural  courfe^  and  they  being  the  occafion  of  fo  much 
trouble,  in  the  working  otC^/,  and  following  its  courfe, 
nhtCml-bemrs  call  them  ordinarily  by  tha^nameTVw^, 
This  Trouble or  Gat  then,isa  Body  of  Metal  falling  in  upon 
the  tmt ft  oftheC^/,  or  Free-flone^  ^bftru&ing,  or  al- 
tering their  kindly  and  natural  courfe,  keeping  no  regular 
tounfe  it  felf,  and  being  of  nature  alwayes  different  from  the 
2MetaL>  whoferw/<?  it  interrupts.  And  thefeff^  dif- 
fer 
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ler  alfo  among  themfelves,  in  their  nature,  and  in  their 
courfe  they  keep-:  or  more  properly  in  the  way  wherein 
they  encounter  other  MeuUs ,  and  in  their  effe&s.  In 
.their  nature,  for  fome  of  them  eonfifts  of  an  impregnable 
Whin- Rock,  or  Flinty- Stone,  thorow  which  it  is  almoft 
impoflibie  to  work :  and  if  there  be  a  neceflity  to  cut  them 
thorow,  it  is  done  at  a  vaft  expence,  and  takes  a  long  time, 
and  muft  be  cut  open  to  the  furface  of  the  earth,  it  being 
impoflibie  to  Mine  it  under  ground.  Some  of  them  are 
again  of  Stone%  like  a  Free-flone,  but  feems  rather  an  abor- 
tive  of  nature,  they  having  no  rule  in  their  courfe,by  which 
a  man  can  follow  them,  nor  can  their  ftone  be  ufeful. 

In  their  encountering  of  Coals,  or  Free-flone,  fome- 
times thev  encounter  them  in  the  Dip,  and  fometimes  in 
the  Streek,  and  fometimes  between  the  two.  Thefethat 
are  met  with  in  following  the  Dipp  of  the  Coal ,  ly  along 
the  Streek  thereof.  For  example,  if  the  Coal  Dipp  SE, 
the  Gae  lies  N  E,  and  S>;W.  Xhefe  that  are  encountered 
in  the5^^^,lyes  tothe2>;^  and  Rife:  fo  ihsrCoal  Streek- 
Jng  N  E,  and  S  W,  the  Gae  is  found  to  ly  S  E,  and  N  W# 
Others  of  than,  lyes  between  Streek  and  Dipp,  that  is  to 
fome  point  between  the  two :  as  the  Streek  being  S  W, 
and  N  E,  and  the  Dipp and  Rife  SE,  andN  W,  there 
may  be  a  Gae  found  lying  W  S  W,  and  E  N  E0  Now, 
when  I  fpeak  oizGae's  lying  to  fuch  Points  of  the  Com- 
pafs,  this  doth  not  contradift  what  was  faid  before,  that 
they  had  no  regular  xomfe  themfelves.  My  meaning  be- 
ing, that  though  they  have  a  certain  length,  lying  between 
two  points,  and  a  thicknefs  between  two  Met  alls ,  yet  by 
■the  Metal  oi  the  Gae  it  felf,  it  is  impoflibie  to  know  its 
xourfe^  as  it  is  in  other  Meulls  oiCoalox  Free-Jlme^whoie 
jsourfes  are  difcernable  at  the  firft  view. 
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Their  effe&s  are  different,  as  their  nature  and  iwr/* 
are  different :  only  they  agree  in  thefe  two  generals.  Firft, 
that  all  of  them  renders  that  part  of  the  Coal,  that  comes 
neareft  to  them,  unprofitable  and  ufelefs,though  fomefefs, 
and  fome  more,  they  being  unfit  for  burning.  And  it  is 
remarked,  that  thefe  Gaes  that  confifts  oiwhin-rock,  ren- 
ders the  Coal  next  to  it,  as  if  it  were  already  burnt,  being 
fo  dried,  that  it  moulders  in  handling  it.  In  others,  the 
Coal  is  not  altogether  fo  ill,  and  yet  its  nature  is  altered, 
from  what  it  is  at  a  diftance  from  the  Gae.  The  next  ge- 
neral is,  that  all  of  them  alters  the  natural  courfe  of  the 
Coal  in  lefs  or  more,  fome  of  them  making  it  Dipp  much 
more  then  its  ordinary  courfe,  which  they  call  Down- gaes  t 
Some  again  making  their  rife  much  more  than  their  courfe, 
which  they  call  tlp-gacs.  Others  making  an  alteration  as 
to  the  Streek,  caufing  it  go  out  beyond  its  ordinary  bounds, 
as  we  obferved  before  in  that  great  Streekot  coal  between 
Freflon-Grangezxvi  Stobhill. 

Now  it  is  to  be  confidered,  that  when  in  working  of  a 
Coal,  whether  to  the  Vipp>  or  Rife*  or  Streek,  one  of  thefe 
Gaes  is  encountered  with,  the  Coal  is  quite  cut  off,  and  as 
it  were  tcrmimti  fo  that  you  fee  nothing  where  t\\tCoal 
fhouldbe,  but  either  z  Stone,  or  Clay,  or  rotten  Till,  or 
fome  fuch  thing.  And  the  pra&ique  of  Coallery  is  to  trace 
the  courfe  of  the  Coal  through  that,  till  you  overtake  it  in 
the  other  fide.  And  before  any  thing  be  faid  to  that  part, 
you  muft  notice,  that  fome  Gaes  are  of  greater  force  than 
others,  and  their  influence  upon  the  courfe  of  other  Me- 
talls  greater,  whence  you  (hall  fee  a  threefold  effe&.  One 
is,  that  by  fome  great  Gaes,  which  a  Coal  meets  with,  it 
is  quite  cut  off,  fo  that  in  the  other  fide  thereof,  there  is 
not  a  veftige  of  that  Coaly  or  of  any  other  Metal  that  was 
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above  it,  or  below  it,  to  be  teen.  And  if  there  be  any 
other  Coaly  as  fometimes  there  are,  they  are  quite  diffe- 
rent from  them  of  the  other  fide.  I  faid  by  fome ,  becaufe 
there  is  one  inftance  to  the  contrary,  which  is  fomewhat 
fingular.  In  the  Earl  of  Wintons  ground  at  Cockeny,  there 
is  found  a  courfe  of  Coals  and  Free- (lone,  dipping  to  the 
S  E  in  the  Links  j  and  upon  the  full-  [earmark,  there  is  z 
tratt  or  courfe  of  Whin* rocks  lying  E  and  W,  underneath 
which  thefe  Coals  and  Stones  comes  thorow  without  alte* 
ration  of  courfe,  and  are  found  within  the  Sea-mark,  with 
the  fame  Dipp  and  Rife  upon  the  North  fide,  they  had 
upon  the  South  fide  of  th£  faid  Rocks :  and  yet  the  Coal  is 
encountered  upon  the  South  hand  by  a  Gat  under  ground, 
through  which  it  pafTeth,  not  without  a  confiderable  alte- 
ration. 

The  greateft  of  thefe  G^/,  that  I  know,  is  that  which 
takes  its  beginning>  that  we  fee  on  Land,  at  the  Harbour 
otxhzPam,  called  Acbifons~H aven,  which  hath  been  cut 
by  Prefton-Grange^  for  Level  to  his  Coal,  and  goes  from 
that  to  Seton  ,  which  may  be  traced  above  ground,  almoft 
the  whole  way  5  and  hath  been  cut  at  Seton  ,  for  ferving 
the  Level  of  that  Coal  now  wrought  at  Tranent ;  From 
thence  it  pafleth  through  the  fields  of  Long*Niddry,a  place 
pertaining  to  the  Earl  of  Winton,  and  through  the  Coats  % 
which  pertains  to  the  Earl  of  Hadington,  till  it  joynwith 
Pancreck-htlls,  a  trad  of  Rocky  Mountains,  from  whence 
it  is  traceable  to  Linton-bridges,  where  it  is  vfible  in  the 
Water,  the  Water  of  Tyn  falling  over  it,  and  making  a 
Lin,  which  they  call  Linton- Lin  %  from  thence  to  the 
Eaft-fea.  And  it  is  known  by  Sea- men,  that  it  keeps  a 
tourfc  thorow  the  Firth  from  Achifons-haven^  (whence 
we  reckoned  its  beginning  upoa  Land)  towards  the  Weft 
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2nd  N  W,  it  being  found  to  the  Southward  of  Tnch-keithy 
2nd  before  Leith,  where  ftands  a  Beacon,  and  fo  can  be 
traced  to  the  North  Shore* 

The  fecoad  effeft  of  Gaef,  isto  cut  off  the  CW  quite* 
as  to  a  part  of  the  field,  fo  that  in  the  other  fide,  having 
pierced  the  Gae,  you  fhall  not  find  the  Coal,  andpoffibly 
not  within  a  quarter  of  a  mile  of  the  Gae,  which  cuts  it  off, 
and  at  that  place  fhair  only  find  the  Cropp  and  the  Body 
Dipping,zs  it  did  before  it  was  cut  offhand  if  you  (hall  mea- 
fure  between  that  fideof  the  Gae,  where  yoidoft  yoifr  Coal 
( I  fuppofe  theCeal  then  being  24  fathom  from  the  Grafs) 
to  the  place  where  the  Coal  in  the  other  fidQ  of  the  Gtt 
fhall  be  found  at  the  fame  deepnefs,  it  will  be  near  500 
paces.  For  making  this  more  intelligible,  let  us  fuppofe 
a  Coal  Dipping  S  E,  and  in  working  to  the  Dipp,  there  is* 
a  Gae  encountered  with  ( This  was  really  done  in  a  piece 
of  ground  I  know,and  fo  it  is  no  meer  fuppofition)at  which 
Gae  the  Coal  is  cut  off  5  for  finding  whereof  the  Gae  is  pier- 
ced, and  nothing  found  in  the  other  fide,  viz*  in  the 
SE  fide  of  the  Gac,  but  at  more  than  100  paces  diftant, 
the  Cropoi  a  Coaly  which  lyes  under  the- CW,  that  was 
loft,  was  found,  after  which  it  was  eafie  to  find  the  other. 
Now,  that  it  was  the  fame  Coal,  that  was  loft,  upon  the 
North  fide  of  the  Gae,  is  not  only  evident,  by  the  kind  of 
Coal,  and  all  the  Metals  above,  and  below  keeping  the 
hmecourfe,  but  by  this,  that  the  Swearing  out  towards 
the  Weft,  the  two  parts  of  the  Coal  that  was  feparated  by 
it,  joynes  themfelves  again,  and  continues  in  one  body, 
as  they  were  before  feparation. 

Thelaft  effe&ofthe  Gaels,  that  it  doth  not  quite  cut 
off  the  Coal  from  the  other  fide  of  it,  but  makes  an  altera- 
tion in  the  cowr[t,  either  in  the  0///,  or  in  the  Rife,  or 
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Streek;  as  was  before  noted:  fothat  in  meeting  with  one 
of  thefe  Gaes,  having  confidered  its  nature,  and  pierced  it, 
the  Coal  will  be  found  in  the  other  fide,immediatly  touch- 
ing the  Gae,  but  with  an  alteration  of  conrje.  Now,  irr 
thefe  two  laft  effe&s,  fince  die  Coalis  not  totally  cut  off, 
it  will  be  worth  the  inquiry,  to  find  the  fureft  way  of  re- 
covering the  Coal  after  it  is  loft.  ^Therefore,  where  the 
Coal  is  not  cut  off,  by  a  considerable  diftance,  and  having 
pierced  the  Gae,  it  is  not  to  be  found  in  the  other  fide, 
you  are  to  confiderwell  the  nature  of  the  Metals  you  find 
approach  to  the  Gae,md  if  they  be  fuch, whet  her  Stone,  or 
Coal,  as  you  know  to  ly  under  the  Coal  that  you  have  loft, 
then  you  may  be  fure  the  Coal  is  to  be  found  above  in  its 
courfe,  which  is  to  be  traced  by  the  Dipp  of  the  Metals 
you  find.  As  fometimes  I  havefeen,  when  a  Coal  hath 
been  cut  ofFby  a  Gaey  happly  there  is  another  Coal  under 
it  1 2  fathom,  after  the  Gae  hath  been  pierced,  and  the  loft 
Coal  not  coming  near  to  it  in  the  other  fide,  that  hath  been 
found  there,  by  which  it  was  certainly  concluded,  that  the 
uppermoft  Coal  behoved  to  be  there  alfo,  though  a  little 
back,  conform  to  its  courfe.  But,  if  the  Metals  or  Coals, 
nnder  the  loft  Coal,  hath  not  been  known,  then  you  are 
to  take  notice  of  the  Dipp  and  Rife  of  thefe  Metals ,  you 
find  on  the  other  fide  of  the  Gae,  which  you  have  pierced, 
and  making  that  your  rule,  range  hack  over  the  Metals ',  con- 
form to  the  dii  edion  to  be  given  afterwards,  and  you  final! 
find  the  Cropp  of  the  Coal  you  want,  and  after  which  you 
were  inquiring. 

Where  the  Coal  is  not  quite  cut  ofFby  the  Gaejjut  hath 
its  conrfe  only  altered,  you  are  to  confider,  in  learching  for 
ir,  before  you  pierce  your  Gae,  that  which  the  Coal-hen- 
ers  term  the  Fife ,  or  ibme  of  them  the  Weyfe  of  the  Gte, 

N  n  which 
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which  in  effeft  is  nothing  elfe,  but  a  dark  veftige  ofthe 
Dipp  or  Rife,  that  the  body  which  now  conftitutes  the 
Gae>  fliould  have  had  natui  ally,  if  it  had  been  perf  e&ed5 
which  when  it  tends  downward,  then  muf*  the  Gae  be  put 
over  that  way,and  in  the  other  fide -fliall  the  Cod  be  found, 
mdDem,  as  they  term  it  *  that  is,  the  Djpp  which  Lt  had 
naturally,  augmented.  And,  if  the  Fife  be  Upy  the  fame 
way  muft  be  taken  for  piercing  the Gae,  and  the  Coal  will 
betomdttp,  that  is,  its  Rife  augmented.  But  thefe  things 
cannot  be  made  fo  intelligible,  as  by  feeing,  there  being 
many  things  in  the  alteration  of  the  courfe  of  Metals  very 
curious,  and  worthy  of  Obfervation  /  as  when  acoalis 
caft  downoutof  its  natural  courfe  hyzGae^  and  fo  made 
fometimes  under-Level,  it  rifeth  as  much  to  another  hand, 
^nd  the  Cropps  go  fo  much  farder  out,  which  ftill  makes  the 
XM^/nfefijI,  the  ufe  whereof  would  have  been  judged  loft 
by  thtdown-cafting.  Sometimes  a  Coal  made  to  have  four 
contrary  courfes^  as  is  evident  from  the  eighth  Figure, 
where  there  being  a  Gae  at  E,  makes  it  take  fuch  another 
courfe^  in  ftead  of  coming  out  to  xhegrafs.  Sometimes, 
before  the  Metals  overtake  the  Gne^  they  are  made  to  ly 
like  a  $orve7  one  inftance  whereof  is  vifible  above  ground 
m  fome  Metals  lying  between  Brunt Hand ^and  Kinghom^  at 
a  place  called  the  CMiln-ftone,  where  there  is  a  fmall  Cod 
with  Free-flone  doovz  it,  all  Dipping  to  the  S  E,  and  Ri- 
§m  to  the  N  W.  Upon  the  Rife  they  meet  with  a  gae, 
which  is  a  great  Whin-rock,  In  their  courfe  to  the  grafs3 
before -they  touch  the  faid  Rock  ,  they  take  a  contrary 
tourfe,  and  difps  into  it,  andaretherequitecutoff.  The 
manner  whereof  is  to  be  feen  in  this  tenth  Figure  foil ow- 
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Figure  i  a. 


Where  A  B  is  the  Rock:  EF  thtCodh  CD  the  Trit- 
fione,  Now,  whereas  they  (hould  have  rifen  towards  A> 
they  turn  at  D,  and  diffs  into  the  Rock,  which  any  may 
obferve  in  palling  that  way.  Many  other  fuch  motions 
areobfervable,  which  Ipafs,  and  leaves  them  to  theobfer- 
▼ation  of  the  curious. 

The  third  thing  Ipromifed  to  (peak  of,  was  of  J}<tmffy 
and  as  they  are  termed  by  the  Coal-hewer  sy  III  Air.  Thefc 
do  defer ve  a  more  accurat  inquiry  into  their  kinds  r  their 
eaufes,  zxAtfiettsy  then  I  am  capable  to  make,  there  be- 
ing many  things  in  them  very  confiderable,  and  worthy  of 
a  narrow  fearch  .•  therefore  following  the  courfe  I  have 
hitherto  obferved,Ifiiall  (hew  my  own  Observations  there- 
of, and  leave  the  more  curious  fearch  to  the  fpirits  fitted  for 
that  pur  pofe. 

This  Damp  then  makes  an  obftru&ioft  of  refpiration  hi 
Men,  or  other  living  Creatures,  in  bubterraneous  fpaces^ 
as  Caves  ,  Coal-rooms  s  Levels  ,  Sinks  ,  and  fuch  like; 
which  obftfti&ion  proceeds  principally  from  twocaufes, 
both  which  goes  under  the  name  oiltt  >#/>,among  the  vul- 
gar. The  firft  is  the  corruption,  or  putrefaftionofthe 
Air,  whereof  there  arc  two  forts  5  one  is  in  places  where 
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hath  been  pre  kindled,which  burns  the  Coal  under  ground, 
the  fmoke  whereof,  being  full  of  Sulphur,  and  other  Bi- 
tuminous matter^  and  not  having  free  paffage  to  come  a- 
bove  ground,  fillet h  all  the  wafle  Rooms  under  ground,  and 
infeds  the  Air  fo,  that  the  fmell  of  it,  evenat  a  diftance, 
is  intolerable,  and  amongft  it  no  living  Creature  is  able  to 
breath!     Of  this  there  are  examples  in  Dyfert  in  Fife^  and 
Faupde  in  Eaft- Lothian.     This  was  kindled  on  defign  by  a 
Fellow,  who  for  his  pains  was  hanged  in  the  place,  and 
hath  burnt  thefe  50  years,  and  more,  the  pre  whereof  is 
fometinjes  feen  jiear  the  -grafs^  with  abundance  of  fmoke, 
as  it  runs  from  one  place  to  another.      The  fecond,  where 
the  Air  is  corrupted  without  the  mixture  of  fmoke,  or  any , 
other  grofs  corrupting  body,  which  is  the  moft  confide- 
rable  of  all  Damps,  and  hath  the  ftrangeft  effe&s,  in  kil- 
ling Animals  in  an  inftant,  and  fohath  been  alwayes  moft 
prejudicial  in  the  works,  where  it  is  found^  many  perfons 
having  thereby  loft  their  lives,  without  accefs  to  cry  but 
once  Gods  mercyy  to  fome  inftances  whereof  I  have  been 
witnefs,     I  Anil  not  offer  to  determine  about  the  caufe  of 
this  Damf^  but  fliall  give  an  account  of  fomethings  I  have 
obferved  about  it,  which  when  duely  pondered,  may  hap- 
ly lay  a  foundation,  at  leaft  of  a  probable  conjefture, 
whence  it  may  proceed. 

This  kind  ofDamp  then,  and  iff  Air\  is  never  found  in 
€oaly  or  other  Metal^  where  there  is  Water  to  be  found; 
I  mean,  whence  the  Water  hath  not  been  drawn  away  by 
a  Level,  or  Aqua-duEl :  as  in  Coals  ^  where  there  is  a  ne- 
ceffuy  ro  lave  the  Water  from  place  to  place*  or  to  pump 
It  along  the  afceni  or  rife  of  the  Coalr  to  the  bottom  of  the 
Swk2  trom  which  it  is  drawn  out  above  ground,  this  ill 
Mr  %  :a«t  iouad,    JSJot is  found  frequently,  if  at  all,  in 

thefe 
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thefe  Coats  where  the  Water  is  drawn  from  the  Coal  by 
a  Level  or  Aqua-duff  under  groundsill  it  come  of  its  owa 
accord  to  the  bottom  of  a  £/>£,  which  is  in  place  of  a  C/- 
^72,  out  of  which  it  is  forced  alfo  above  ground,  and  dif- 
fers only  from  the  other,  that  the  Water  runs  here  of 
its  own  accord  by  a  d-efcent  to  the  Sink,  which  is  termed  a 
drawing  Sink :  in  the  other  it  rnuft  be  forced  by  the  Rife  of 
the  Coaly  becaufe  happly,  a  Sink  upon  the  Dipp  would  be 
of  fuch  a  deepnefs,  that  no  force  could  draw  it  up  in  a  per- 
pendicular. 

But  this  kind  of  Damp  Is  found  ordinarily  in  thefe  Coals 
from  which  the  Water  is  drawn  by  a  Level,  the  begin- 
nings mouth  whereof  is  above  ground,  and  carried  along 
by  a  right  Line  under  ground,  till  it  overtake  the  Coal, 
which  it  is  to  dry:  fo  that  the  Water  which  comes  from 
the  Coal,  runs  without  being  forced,  and  is  fometimes  Co 
\confiderable,  that  it  makes  Mills  go,  without  any  other 
addition,  as  is  to  be  feen  in  the  Earl  of  Wintons  Lands  of 
Seton,  where  four  <JMills  goes  with  the  Water  that  comes 
from  underground,  out  of  the  Q-oal 5  which  kind  of  Xe- 
<utls  are  only  found  -where  the  Coal  lyes  in  a  Field,  which 
hath  a^confiderable  Rife,  or  afcent  above  ground  $  there 
being  a  neceffity  to  make  ufe  of  the  other  two  wayes  fpo- 
kenof,  for  drying  the  Coi/,  when  the  Field  in  which  it 
lyes  is  a  Plain, 

Further,  of  thefe  Coals,  which  are  dryed  by  the  tree- 
level  (for  fo  they  term  the  Level  that  runs  unforced  )\ 
there  are  fome  to  which  this  kind  of  Damp  is  more  incident, 
than  to  others.  The  caufe  of  which  difference  is  found  .to 
be,  the  folidityand  clofsnefs  of  the  Metals,  whether  of 
€oatox:  Stone,  wherein  fome'exceeds  another.  There  be- 
ing fome,  that  are  tollof  rifts,  or  empty  fpaces  (  Imean 
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empty  of  any  part  of  the  fame  body  where  they  are )  which 
will  lometimes  ferve,  to  convey  a  considerable  quantity  of 
Water  in  place  of  an  aqu**duEl  or  lc<Oel<$  which  spaces  are 
termed  by  the  vulvar,  Cutters,  which  fometimes  proves 
Very  profitable  in  the  ground  where  they  are  found,  both 
in  regard  of  the  ufe  they  ferve  for,  in  ftead  o{  Level,  and  for 
rendring  the  Metals  wherein  they  are  found,  more  eafie  to 
work,  in  making  them  yeeld  eafily  to  the  force  of  the 
wedge  and  leaver.     Other  Metals  there  are,  wherein  few 
of  thefe  Cutters  are  to  be  {ound,  and  if  water  be  to  be  con- 
veyed through  them,  there  is  a  neceflityof  cutting  a  paf- 
fage  through  them  for  that  efte&.      Now,  this  Damp% 
whereof  we  fpeak  is  found  moft  frequently,  and  moft  vio- 
lent in  the  fii  ft  fort  of  Petals,  viz.    in  thefe  which  are 
full  of  Cutters  or  Rifts,  which  gives  fomegicund  to  this 
conje&ureofitscaufe.     Thefe  spaces  which  are  found  in 
Coaly  or  other  Metals ,  as  Stone  or  T/7/,  before  the  Coal 
begin  to  be  dryed  by  zLevel,  are  full  of  water,  which  is 
ftifl  in  motion,  as  are  all  [nhterraneous  firings,  whereof 
fome  are  more  violent,  fome  more  flow,  conform  to  the 
paffage  they  have  to  the  fountains  above  ground,  where 
they  difcharge  themfelves.    Now,  for  drying  thefe  Coalsr 
and  rendring  them  workable,  there  is  aneceflity  to  cut  a 
paflage,  thorow  which  that  water  difcharges  it  felf  quick* 
ly,  it  being  large,  and  admitting  a  great  quantity  at  once, 
by  vert  ue  whereof  $  a  great  field  is  drained  at  once,  and 
the  Sourfe  not  being able  to  furnifh  fo  much  water,  as  the 
Conduit  is  able  to  convey,  thefe  Spaces  in  the  body  of  the 
Metals,  being  emptied  of  Water,  muft  needs  be  filled  with 
Air,  which  Air  having  little  contact  and  commerce,    with 
the  great  body  of  Air  aboveground,  and  fo  hath  little  or 
no  motion,  corrupts  in  thefe  places,  and  thereby  becomes 
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foifonable,  fo  that  when  any  Animal  is  neceffitat  to  draw 
it,  znirefpireby  it,  itchoaks  them  on  afudden,  juft  as 
ftanding  Water,  which  being  without  motion  corrupts, 
and  becomes  poifonable,  though  haply  not  in  fo  great  a 
degree  as  the  Air :  the  Air,  being  a  body  much  finer  and 
purer,  than  Water,  that  holding  good  in  it,  corruptio 
eptimipesfma.     This  is  much  confumed  by  what  is  before 
aflerted,  that  in  the  Coals, whence  the  Water  is  drawn,  and 
they  drained,  but  not  by  free-courfc,  but  by  Force,  as 
Pumpivg,znd  drawing  by  buckets,  thefe  Vamps  are  feidom 
or  never  found:  becaufe  the  paffage  of  the  Water  being 
forced,  it  does  not  fo  fuddenly  dry  the  Metals, as  the  other, 
whereby  there  is  alwayes  left  in  thefe  Spaces  fome  Water, 
which  being  it  felf  in  motion,  keeps  the  ^Air  alfo  in  mo- 
tion with  it,  and  thereby  the  Air  is  kept  from  corruption* 
#t  leaft  in  luch  a  degree,  as  it  is  in  the  other.    Hence  we 
find,  that  in  thefe  kinds  of  Coals,  the  Rooms  under- ground 
are  alwayes  wet,  or  for  the  moft  part  they  are  fo :  whereas 
in  the  other,  there  will  be  no  Water  found  to  wafh  a  mans 
hands  :  and  fometimes  the  Coal  through  want  oi  Water, 
becomes  (o  dry,  that  it  cannot  be  wrought  in  great  pieces, 
as  others,  but  -cruflies  in  the  wry  working ,  and  when 
wrought,  is  rendered  ufelefs,  and  will  not  at  all  burn. 
This  puts  me  in  mind  of  a  very  plea&nt  conception  of  a 
worthy  and  learned  Perfon,  Doctor  George  Hepburn  of 
Monk-ridge,w*h  whom  I  had  occafion  one  day  to  difcourfe 
on  this  Sub je&,     He  is  of  opinion  that  the  Water  is  the 
Mother. Qlx\\t  Coal,  whereby  it  is  preferred  frefli*  and  in- 
corrupted,  and  that  when.the^reris  drawn  off,  and  this 
Damp  follows,  it  is  ndt.the  Air,  whxh  (ucceeds  in  place 
of  the  Water,  and  is  corrupted  for  w:nt  of  motion,  that  oc- 
casions it.    But  as  we  fee,  when  the  corruption  of  a  Li- 
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quor  within  a  VefTel,  when  the  Mother  is  gone,  corrupts 
the  Veflel  it  felf,  and  occaf^ons  an  ill  favour  or  tafte  ia  the 
Veffel  %  fo  that  the  Coal  being  corrupted  by  the  want  of 
its  Mother,  the  Water  -7  corrupts  the  Air  in  the  fubterrane- 
ous  Spaces,  as  in  Coal-  Mines,  Sinks,  Caves,  and  other  fitch 
like.    He  had  likewife  another  pleafant  conception  about 
the  generation  of "Coal,  judging  it  to  be  formed  gradually 
out  of  another  Metal,  as  of  Till,  by  the  help  of  Water,  of 
which  he  himfelf  may  perhaps  give  an  account.  And  though 
I  be  not  of  his  opinion  in  that  matter,  yet  I  muft  acknow- 
ledge, I  was  taken  with  it,  and  (ball  be  glad  to  fee  a  more 
full  account  of  it  from  him,  thanhehad  accefs  to  do  in  the 
fliort  conference  we  had. 

The  effe&s  of  this  Damp  are  firft,  it  hinders  the  burning 
of  all  combuftible  matter ,  as  Candle,,  Coal,  Pitch,  Sul- 
phur, &c.  fo  that  if  you  take  a  Torch  lighted,  and  let  it 
down  to  a  Sink,  where  the  ///  Air  is  prevalent  in  the  time, 
it  (hall  flraightway  extinguifh  it.     Or  take  a  Coal,  which  is 
burning ,  and  let  it  down,  it  fhall  not  only  extinguifh  the 
Flame,  but  fhall  m.ake  the  Coal  in  an  inftant  dead,  and  as 
cold  as  never  heat  had  been  in  it.     But  the  moft  dangerous 
effeft  is,  its  killing  of  living  Creatures,   whereby  many 
perfons  have  been  fuddenly  killed.     Some  in  going  down 
to  xSink,  where  it  hath  been  powerful,  have  fallen  out  of 
'  the  Rope,  and  perifhed.     Others  have  been  choaked,  and 
yet  have  gotten  out  by  the  help  of  others  in  a  fudden,  and 
have  remained  a  confiderable  time  without  the  leaft  ap- 
pearance of  life,  but  yet  have  at  laft  recovered.     Yet  it 
hath  been  obferved ,  that  fome  of  thefe  perfons  that  have 
been  fo  ftruck  with  the  Damp,  and  recovered,  have  had 
alwayesfome  lightnefs  of  Brain  thereafter,  and  never  fo 
fettled  as  formerly.  This  I  know  to  have  happened  to  one, 
whom  I  have  feen  fo,  many  times  thereafter.  What 
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What  hath  been  its  effefts  on  fome  Animals,  whereof 
you  have  made  Experiment,  Heave  to  the  account  you 
have  given.    Oae  thing  I  fhall  only  mention,  which  tame 
feems  fomewhat  ftrange,that  notwithftanding  thefe  Damps 
are  (o  effe<5iual,  andcaufethfo  fuddenly  the  death  of  Ani- 
mals* yet  the  Ratts»  which  are  in  fome  of  thefe  places, 
where  the  Damp  are  moft  violent,,  are  not  reached  by 
them.     For  fometimes ,  when  they  are  fo powerful,  that 
nothing  that  lives  can  enter  under  ground,  without  fudden 
death,  yet  they  continue  there,  and  are  not  found  to  dimi- 
nish, even  where  they  have  no  accefs  to  efcape,  by  com-? 
ing  above  ground.     Or  if  it  fliould  be  imagined,  they  re- 
moved to  fome  other  place  of  the  ground,where  the  Damp 
is  not,  how  is  it,  they  are  not  as  quickly  choaked  with 
it,  as  Dogs  are,  and  other  Animals  y  which  at  the  fiift  ea- 
counter  are  killed  i 

If  it  be  inquired,  how  comes  it  to  pafs,  tl>at  in  thefe 
Fields  of  cm//,  which  are  dryed  fully  (as  was  faid)  and 
to  which  thefe  Damps  are  incident,  becaufe  of  corrupted 
Air  that  remains  within  the  Body  of  the  Coal ,  or  other 
CMetals,  how  comes  it  to  pafs  ( I  fay  )  that  they  are  but: 
fometimes  incident,  and  are  not  alwayes  found  *  For  clear. 
ing  this,   it  is  certain*  that  even*  in  the  grounds,  where 
thefe  Damps  are  moft  frequent,  for  the  reafons  above*  men- 
tioned, yet  they  are  only  powerful  wher*  the  Wind  blows 
from  fuch  a  ce  tain  Pointy  as  fome  Chimneys,  that  do  only 
frnoke,  when  the  Wind  is  in  fuch  an  Airth.  This  is  fo  ge- 
nerally, and  well  known,  that  the  Work  men  obferve  it, 
and  whea  they  find  the  Wind  in  fuch  a  Point,  whence  they 
fear  the  Damp ,   they  will  not  enter  under  ground,  till  tri- 
£1  be  made  oi  the  Air,  which  they  do  in  Sinks ^  by  firft  let- 
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ting  down  a  lighted  Candle,  or  fome  burning  coals :  which 
if  they  do  not  burn,  then  there  is  no  accefs  to  enter. 

Secondly,the  wind  in  which  this  III  Ar  is  moft  noxious, 
and  hurtful,  blows  from  that  Point,  where  the  Field  of 
Cod  lyes,  that's  not  yet  wrought,  which  feems  fomewhat 
ftrange,  and  yet  when  duely  confidered,  it  will  appear  a- 
bundanrly  confonant  to  reafon#  An  example  of  this  is  to 
be  found  in  the  Coal  of  Tranent  and  Elfnngflon^  the  Streek 
whereof  goes  to  the  rife  of  the  Hill  above  ground,  from 
N  E  to  SW)  as  hath  been  formerly  obferved.  So  that 
the  beginning  of  their  Level^  is  at  the  NE  point  of  the 
Streek^  from  which  the  Coal  hath  been  wrought  up  along 
the  Streek  towards  the  S  W,  the  Waftes  lying  all  towards 
the  N  E.  Yet  when  the  Wind  blows  from  N  E,  or  N, 
or  aljnoft  from  any  other  Point  of  the  Compafs,  they  are 
not  troubled  with  this  Damp.  But  if  it  blow  from  S  W, 
and  blovp-  hard,  they  are  in  hazard  to  encounter  it.  And 
though  the  T>ampJ$  not  alwayes  found  when  that  Wind 
blows  (whereof  there  may  be  fome  particular  caufej  yet 
it  is  neverobferved  in  another  Wind,  whether  it  blow  lets 
or  more:  the  reafon  whereof  may  probably  be,  that  the 
Wind  blowing  from  other  Points  ,  as  from  N,  or  N  E, 
hath  more  accefs  to  enter  the  Waftes  under  ground ,  and 
move  the  Air  that  is  in  them,  towards  the  face  of  the  un- 
wrought  coal,  whence  is  fuppofed  to  proceed  the  corrup- 
ted Air,  that  lurks  in  the  Rifts  and  Cutters  thereof,  (from 
which  the  Water  is  drawn  away,)  and  occasions  the  Damp, 
Now  this  Air  being  moved  by  the  force  of  the  Wind, 
keeps  the  corrupt  Air  from  coming  out,  it  beingftronger 
then  the  other.  Whereas,  upon  the  contrary,  while  the 
Wind  blows  from  S  W,  it  entering  the  empty  Rooms', 
drives  the  Ak  under  ground  from  the  (ace  of  the  un- 
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wrought  Coal,  down  towards  the  old  waftes,  which  have 
their  courfe  from  the  beginning  of  the  Level,  By  which 
means,  the  Air,  that  is  corrupted  within  the  bowels  ( to 
ipeakfo)  of  the  Coal,  comes  out  to  the  Wafles,  without 
refiftance,  it  being  certain,  that  Fluid  Bodies ,  as  Water  ^ 
and  Air,  inclines  to  move  towards  that  place,  where  they 
meet  with  the  leaft  refiftance.  Hence  is  it,  that  the  more 
dived  the  Wind  be,  in  blowing  againft  the  face  of  the  un* 
wrought  Coal,  as  is  the  Wind  from  N  E^  the  111  Air  is 
the  more  repelled  and  driven  back,  but  the  more  oblique 
it  be,  as  are  the  Winds  from  thefe  Points,  that  are  neaieft 
to  S  W,  the  K^iir  is  not  fo  good  and  free:  which  difference 
is  known  by  the  burning  of  Candles,  they  burning  with 
greater  difficulty  in  thefe  Winds,  than  mothers,  whicfr 
blow  from  thefe  Points  neareft  to  N,  and  NE,  Some 
are  of  opinion,  this  III  Air  (in  thofe  places  we  have  been 
fpeakingof)  comes  from  the  great  Wafles,  that  Iy  above 
the  un«  wrought  CW,  andbyftrongS  W  Winds  is  driven 
thorow  the  Cutters  thereof.  Or  the  Wind  blowing  from 
that  Point,  and  corning  thorow  thefe  Cutters,  brings  the 
corrupted  Air  alongs  with  it,  even  as,  after  a  fhowr  of 
Rain,  afpait  of  Water  comes,  and  carries  alongs  with  ity 
both  tbefoul  Water  and  theclean,it  meets  with.  Though 
this  may  be  probable,  which  feems  to  be  your  own  opini. 
on,  yet  the  other  feems  to  be  more  probable. 

The  other  fort  of  Damp,  is  that  which  they  call  want  of 
Air  5  and  though  the  term  be  not  altogether  proper  (there 
being  no  fpace  without  fomeAir)  yet  there  is  a  want  of 
Air,  which  is  fufficient  for  refpiration  of  Animal s^  or for 
the  burning  of  fire.  This  is  ordinarily  found  in  the  run- 
ning of  Mines  under  ground,  for  conveying  of  Water  from 
Coal,  on  other  Metals, or  in  the  wafte  Rooms  of  Coals,  whefc- 
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'the  Sinks  are  very  deep,  and  to  evite  the  charge  thereof, 
there  is  tome  neeeflity  to  work  as  far  under  ground  for  win- 
ding of  Coal,  as  is  poflible,  without  new  Sinks.  The  caufe 
feems  to  be,  that 'the  Air  under  ground,  in  fuch  cafes, 
wan ts  communication  with  the  Air  above  ground,,  becaufe 
it  is  found,  that  by  giving  more  communication,  the  evil 
is  cured.  Whence  xomes  the  neeeflity  ofu^/r- holes  in 
Levels,  which  are  tommy  Sinks  fetdown,  for  no  other 
ufe,  bat  for  giving  Air  to  the  Workers,  Some  are  of  opi- 
nion, that  this  defeft  might  be  fupplied  by  the  blowing  of 
Bellows^  from  above  ground,  through  a  Stroop  of  Lea- 
ther, or  of  fome  other  thing,  which  rauft  run  along  to  the 
end  of  the Level^ox  keeping  the  Air  there  in  motion.  But 
I  have  not  yet  heard,  that  it  hath  been  made  practicable. 

The  effe&s  of  this  Damp  are  not  fo  dangerous ,  as  thefe 
mi  the  other.  5Tis  true,  it  will  kill  Animals,  and  extin- 
g4iifh  burning  Coals  and  'Candles ,  but  not  Co  fuddenly  as  the 
former*  and  fo  people  are  not  fo  readily  furprized  by  it. 
The  other  feems  to  kill  by  fome  poifonous  quality :  in  this 
Animals  dies  for  want  of  fuificient  Air  for  refpiration. 
Therefore  iti  advancing  in  a  Coal  Room^ot  Level  where  this 
is,  ;you  fhall  fee  the  flame  of  the  Candle  grow  lefs  and  lefs 
by  degrees,  till  at  laft  it  be  totally  extinguished,  and  the 
tperibii^eiitering,  fhall  find  the  difficulty  of  breathing  grew 
greater ,  as  he  advanceth  forward,  till  at  laft  he  cannot 
breath  at  all.  Hence  it  is,  that  few  or  none  are  killed  by 
this  kind  of  Damp,  and  all  its  prejudice  is,  that  it  renders 
the  work  more  chargeable,  when  there  is  a  neeeflity  to 
lemove  it. 

-For  that,  which  they  call  Wild-fre,  it  being  a  thing  not 
incident,  but  to  very  few  Coals,  is  lefs  known,  than  any 
of.  the  reft  of  the  accidents  that  follows  Coals.     The,  alp- 
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ccunt  I  have  heard  of  it,  is,  that  in  fome  Coals,  which 
naturally  are  lull  of  0/7,  and  that  are  (  as  they  call  them  ) 
fait  Cfals,  there  is  a  certain  Fire,  which  is  as  a  Meteor,  and 
I  judge,  that  from  its  refemblance  to  Ignis  fat uus,  which 
the  Vulgar  tevmetkwild-fire,  it  hath  the  fame  name.  It 
feems  to  be  compofed  of  Comefatt  -oily  vapoury  that  goeth 
out  of  the  Coal,  the  Pores  thereof  being  once  opened/which 
is  kindled  after  the  fame  manner,as  thofe  fires  above  ground 
are,  which  are  moft  ordinarily  found  in  fact,  and  marrifh 
^ground.Of  this  fire  it  isreported,that  in  the  day  time^while 
,the  Work  men, ire  working  in  the  Coal-roomes, it  comes  to  no 
height,  though  it  be  fometimes  feen  in  little  holes  of  the 
Oa/- W/,fliining  like  kindled  fulphure,but  without  force: 
/but  when  the  Work-men  are  once  removed,  and  have  flayed 
out  all  night,  it  gathers  to  fuch  a  ftrength,  that  at  its  firft 
encountering  with  fire,  which  the  Coal-hewers  are  necefli- 
tate  to  have,  by  taking  in  of  light,  it  breaks  out  with 
fuch  a- violence,  that  it  kills  any  perfon,  it  finds  in  its  way, 
Thereafoa,  why  it  is  without  this  force,  while  the  Work- 
men  are  in  the  place,  feems  to  be  this,  that  they  working 
•with  fuch  violence,  and  motion  as  they  do,  do  certainly 
inove  the  Air  confiderably,  it  being  contained  in  fo  narrow 
a  place,  as  a  Cod- room.  And  this  Air  being  violentedby 
motion,  moves  that  oily  vapour,  whereof  the  fire  is  formed, 
fo  that  it  gets  not  liberty  to  unit  it  felf,  being  diffipatcd 
by  the  motion  of  the  Air.  But  fo  foon,  as  the  Air  is  ftill3 
and  quiet,  alter  the  Work-menzxe  gone  home,  it  units  it 
felf,  and  gathers  force,  and  therefore,  fo  foon,  as  it  meets 
with  fire,  which  is  more  forcible,  than  the  flame  that  is 
kindled  in  it,  it  rarifieth-,  the  fulphurious  parts  being  kind- 
led, and  forceth  it  felf  out,  as  powder  out  of  a  Gun.  Tor 
at  hath  been  obferved^  that  if  any  perfon  ftay  iinhe  Coal- 
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fmk  while  it  breaks  within  the  Coat-room,  they  arein  dan- 
ger of  being  killed.  The  ordinary  way  by  which  the  hurt 
of  it  is  prevented,  is  by  aperfon  that  enters,  before  the 
Work-men,  who  being  covered  with  wet  Jack-cloath,  when 
he  comes  near  the  Coal-wall,  where  the  Fire  is  feared,  he 
creepeth  on  his  belly,  with  a  long  Poll  before  him,  with  a 
lighted  candle  on  the  end  thereof,  withwhofe  flame  the 
Wild' fire  meeting,  breaketh  with  violence,  and  running 
alongs  the  roof,  goeth  out  with  anoife,  at  the  mouth  of 
the  Sink,  the  perfon  that  gave  fire,  having  efcaped,  by 
creeping  on  the  ground,  and  keeping  his  faceclofe  toir, 
till  it  be  over-paffed,  which  is  in  a  moment. 

The  place,  where  this  was  moft  known,  was  in  a  Coal 
be- weft  Leithi  in  a  piece  of  Land  called  Werdy,  which  for 
want  of  Lev  el,  and  the  violence  of  that  Fire,  the  Owners 
were  forced  to  abandon. 

I  come  now  to  the  laft  part,  which  I  promifed  to  fgeak 
of,  namely  of  thebeftway  for  trying  of  grounds,  to  find 
Coal,  where  never  any  hath  hitherto  been  difcovered,  and 
of  carrying  on  of  Levels?  for  draining  the  Water  of  Coals 
and  making  it  workable.  As  to  the  fiift  party  there  are 
but  three  wayes.  Firft  by  finking^  which  is  moft  charge- 
able, in  regard,  that  in  fuch  grounds,  where  the  Metals 
are  all  intire,  Water  abound?,  and  this  doth  not  only  bring 
the  Mafler  under  a  neceffityof  great  expence  for  drawing 
the  Water,  but  alfo  rendereth  it  impoflible  to  get  finked 
to  any  deepnefs5  which  may  fuflice,  for  giving  an  account 
of  all  the  Metals  to  be  found,  within  the  field,  that  may 
be  rendred  workable,  There  was  a  fecond  way^invented 
to  fupply  this  defeft,  which  is  by  boaring,  with  an  inftru- 
ment  made  of  feveral  Rods  of  Iron,  which  boareth  thorow 
the  Metals,  and  tryes  them .    This  way  in  my  opinion,  is 
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worfe  then  the  former.     For  firft,  if  the  Coal  ly  deep,  in 
the  place  where  you  try  by  boaring,  it  becomes  almoftas 
tedious,  and  expenfive,  as  finking ,  the  drawing  of  the 
Modes,  confumingfo  much  time,  in  regard  it  muft  be  fre» 
quently  done.     Next,  in  boaring,  fuppofe  the  nature  of 
the  Metals,  be  found,  yet  thereby  their  courfe  can  never 
be  known,  till  they  be  finked,  which  is  one  of  tht  things 
moft  confiderable  in  thefearch  of  a  Coal,  becaufe  thereby 
is  known,  whether  it  be  workable,  with  advantage  or  not, 
and  whethf r  it  be  poflible  to  draw  Water  from  it  by  a  Level, 
or  otherwife.     Laftly,  this  way  leaves  the  Mafter  at  an 
■uncertainty  ( notwithfhnding  the  Coal  had  been  found  ) 
of  its  gdodnefs,  as  to  its  mture,  and  as  to  its  thicknefs.     As 
to  its  goodnejs,  becaufe  all  that  is  found  of  the  Coal,  by 
this  boaring  inflrument,  is  fome  fmal!  drofs,  which  remains  ! 
after  the  wafhing  of  the  thing  that's  brought  up  in  the 
tumble,  by  which  none  can  judge  of  \ts  goodnejs,  or  bad* 
nefs.    As  to  hsthicknefs,  becaufe  it  is  impoffible  to  difcern 
exadtly,  when  the  boaring-infirument  hath  puffed  the  Coal : 
all  the  rule  for  trying  thereof,  being  the  kind  of  Metal  that 
is  brought  up  in  the  mumble.     Now,  I  have  known  in  my 
experience  zCoal  boared,  which  the  Boarerby  that  rule 
hath  judged  four  foot  in  thicknefs,  yet  when  it  came  to  be 
finked,  hath  not  proven  one.     The reafon  whereof,  is  ob- 
vious^ becaufe  the  boar ing-irons,  being  long,  and  weigh* 
ty  in  lifting  them  up,  and  down,  they  break  the  Coal, 
already  pierced -,  and  this  falling  down  among  the  Metals, 
they  are  piercing,  and  being  found  in  the  wumble  with 
them  fefpecially  when  the  Metal  under  the  Coal,  is  a  black 
Till)  gives  ground  to  imagine,  that  all  that  time,  they 
have  been  peircing  a  Coal,  and  fo  COlife<|uently,  the  Coal 
mo&>  be  of inch  ithicknef$% 
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Thelaft,  and  beft way  of  trial,  is  that  which  is  termed 
an  ranging  over  the  Metals.  For  doing  whereof,  this  me- 
thod, is  to  be  obferved.  Suppofe  there  be  any  place  with- 
in the  ground  to  be  fearched,  where  the  courfe  of  Metals< 
can  be  (een,  as  in  the  banks  of  a  River ,  or  Rivolet,  or  Sea* 
banks,  when  the  place  is  near  the  Sea,  then  confideratioiv 
muft  be  had  how  far  the  loweft  of  thefe  Metrls,czn  go  be- 
fore they  Crop  out  to  the  Grafs,  which  will  be  known  by 
obfervingthe  Dipp ordeclination  of  the  Metals,  and  the 
Xifeoi  the  ground  above,  whereof  a  juft  allowance  muft 
be  given,  and  having  digged  before  the  faid  Crop,  you 
fhall  certainly  find,  the  Metal*  that  is  next  undent,  and 
if  that  prove  not  Cod,  keeping  the  former  proportion, 
you  muft  advance,  and  digg  before  its  Crop.,  and  fo  (hall 
you  find,  thenexc  Metal  under  it,  and  fo  ftillrtill  you 
have  tried  your  ground,  and  found  the  Crops  oi  all  your 
Metals  within  it#  But  if  there  be  no  Water-banks,  or  fuch 
like,  to  give  you  the  firft  view,  of  the  courfe  of  your  Me- 
tals, then  muft  you  fink  firft  at  random,  and  having  once 
paft  the  Clay,  you  will  readily  overtake  feme  <JMetalsr 
whereby  you  will  know  the  courfe  of  the  reft,  and  having 
once  found  the  Dipp  and  Rife,  you  muft  follow  the  me- 
thod of  ranging  already  prefcribed,except  the  ground  fo  to- 
be  tried;contains  not  within  it  felf  the  Crops  of  the  Metals , 
the  body  whereof  lies  in  it,  whether  of  Coal,  ox  Stone,  im 
that  cafe,  there  is  no  way  to  try,  but  by  finking,  or  boar- 
ing.  The  way  of  ranging  is  confpicuous  in  the  following 
figure. 


Figure 
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The  piece  of  ground  to  be  tried,  is  PN,  where- there 
are  feveral  Scams  of  Metals  ^  that  0*/>/>j  out  at  the  Points 
TC  L  M  N.  Suppofe  the  lowed  to  be  the  C^/3  viz.  I N, 
for  which  you  are  to  make  trial.  You  Digg  firft  at  K^ 
without  the  Cropp  of  the  Seam  F  K,  and  you  dig  till  you 
find  the  other  Seam  ol  Stone  GL,  at  the  Point  C.  Fol- 
lowing the  Rule  before  given,  you  advance  before  its  croff9 
~and  diggs  at  L,  and  finds  the  other  Senm  of  Stone  HJM,  at 
the  point  D:  from  which  you  alfo  advance,  and  diggs  be- 
fore its  cropfv  at  the  point  M?  and  finds  your  Coal  at  the 
point  E.  But,  if  by  advancing  over  the  crofps  of  thefe 
Metals 5  -which  comes  out  from  under  x>ne  another,  you 
find  no  Coal-,  then  you  are  to  range  backward,,  for  the 
cropfsoi  Metals  lying  above  thefe,  where  haply  the  Coal 
maybe,  as  at  O,  and.P<»  This  in  my  opinion,  is  the  moft 
certain  and  exa&  way  of  trying  Fields  for  CW,or  any  other 
Metal  of  that  nature,  and  leaft  chargeable  of  all  others. 

The  fecond  of  this  laft  part,  1  promifed  to  fpeak  of, 
was  in  order  to  Ltvels,  or  Coal* Mines,  which  are  nothing 
dfe?  but  Conduits  or  Gutters  made  under  ground,  for  con- 
veying of  the  Water  from  the  Coal,  and  Jfo  rendering  it 
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workable,  It  Teems  that  a  very  little  time  before  this, 
that  way  of  Miming  under  ground  hath  not  been  fallen 
upon.  For  thdre  are  to  be  found  Coals  wafted  in  their 
Cropps  "biilyfc  for  conveying  the  Water  whereof  they  have 
made  z.Conduit,  or  Level,  which  hath  been  open  to  the 
Surface,  like  a  groat  PJtch ,  fome  whereof  have,  bten  ten 
or  twelve  fathom  in  their  dee£nefs. 

The  beginning  of  the  Level  ( to  keep  the  term  ufed), 
muftalwayesbeattheloweftpartof  the  Field,  where  the 
Coal  lyes  tobe  dryed#.  Some  whereof,  by  the  rifing  of  the 
ground,  and  the  Streek  of  the  C^/rifing  that  way  ( as  we 
flieyv  before)  gives  the  advantage  of  a  Free  Level,  that  is, 
when  the  Water  comes  above  ground  of  its  own  accord, 
without  being  forced,  by  drawing.  In  others,  there  is  a 
neceffity  of  Engines  to  draw  the  Water  from  the  loweft 
part  of  the  Level,  and  bring  it  above  ground  $  which  En- 
gines are  of  feveral  forts.  As  when  men  draw  with  ordi- 
nary Buckets,  or  when  there  is  a  horfe-work,or  water-worky 
and  that  either  by  a  Chain  with  Plates,  and  a  Pump,  or 
with  a  Chain  and  Buckets •  *  all  which  are  very  common, 
efpecially  thdfe  we  have  mScotland,  they  being  capable  to 
draw  but  a  very  fmall  draught,  making  only  ufe  of  one  Sink 
for  that  effed.  But  there  are  tobefeen  in  the  North  of 
England^  in  Bifhoprick,  Water-works,  by  which  Water  is 
drawn  above  40  fathom  in  perpendicular,  but  not  all  in  orie 
Sink.  The  manner  whefeof  is  thus ,  there  being  a  Sink 
from  the  end  of  "their  Level,  to  the  furface  of  the  earth, 
4where  their  Works  are  going,  40  fathom  deep,  which  muft 
dry  the  Coal- Sinks  n  60  or  70,  which  ly  above  the  Banks 
of  the  River,  where  the  Water-works  are  fcituated ,  there 
Is  ffrft  one  40  fathom  deep  from  the  Grafs,  Another  in  a 
right  Line  from  that>of  24,  Another  of  125  upon  all  which 
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there  are  Water-works.  In  the  firft  Sink  the  Water  is  drawn 
from  the  bottom  1 2  -fathom,  and  thence  conveyed  into  a 
Level  ox  Mint)  which  carries  it  away  to  the  fecond  Sink, 
By  the  fecond  W  otl\  the  Water  is  drawn  out  of  the  fecond 
Sink  14  fathom,  from  the  bottom,  and  fet  in  by  a  Level 
to  the  third  Sink^  which  being  only  12  fathom  deep,  the 
Waters  work  fets  it  above  ground.  The  form  of  the  Engine 
is  after  this  manner.  In  the  Rid  Sink  there  is  an  Gutter- 
wheel  moved,  as  Qkhm<Miimi  are,  by  the  Water  of  the 
River :  upon  the  end  of  the  Axle-tree  of  which  wheel  ^  there 
is  a  RaggwheeU  turning  wrJ/W/y, as  doth  the  Outer-wheel. 
This  Ragg-wheelhy  a  Nutty  or  Trinle  turns  another,  which 
moves  horizontally  ,the  Axle-tree  whereof  goes  right  down 
in  the  Sink^  and  may  be  is  8  or  iofathom*  at  the  end 
whereof  there  is  another  Ragg^  which  by  a  Nutt  turns  ano- 
ther Wheels  which  goes  vertically  as  the  firft  Ragg^  and 
caufeth  another  Wheel  with  a  long  Axle-tree  mm  as  the 
firft,  and  fo  down  till  it  come  to  the  Wheel^which  turns  the 
Axle-tree,  by  which  the  Chain  is  drawn.  The  fecond 
Sink)  hath  fuch  another  Engine,  but  not  fo  many  Wheels^ 
in  regard  it  is  not  fo  deep.  The  third,  hath  only  one  Jingle 
Wheely  whereby  the  Water  is  drawn  above  ground,  - 

The  moft  curious  of  thefe  Engines,  that  are  to  be  feen, 
are  at  Ravenfworth  near  to  Newcaftle ,  which  belongs  to 
Sir  Thomas  Liddely  a  moft  ingenious  Gentleman,  who,  for 
procuring  a  Fall  of  Water ,which  may  ferve  the  Wheels  of 
all  the  three  Sinks ^  hath  erefted  the  firft  work  upon  Pil- 
lars like  a  Wind-Milly  pretty  high  above  ground,  from 
which  the  Water  falling,  makes  the  fecond  go  clofs  above 
ground.  And  to  make  the  Water  fall  to  the  third,  the 
whole  Wheel  is  made  go  within  the  furface  of  the  ground, 
which  tetmimts  at  aj?/wrunder  the  Works >  which  Mine 

Pp  \  is 
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is  of  a  confiderable  length.  Where  Water  cannot  be  had 
to  make  fuch  Works  go,  they  ufe  Horfe-worksyb\xt  not  With 
fo  good  fuccefsy  being  more  chargeable,  and  not  having 
fo  much  force  and  power,  as  the  Water-works..  But  I  am 
of  opinion,  that  Wind-works  might  fcrve  well,where  Wa- 
ter cannot  be  had;  and  when  no  Wind  fboubd  happen  to 
blow,  the  tome  Works  might  be  fupplied  by  Horfe :  and 
that  the  Windy  when  it  blows  but  ordinarily,  hath  as  much 
force,  as  fo  much  Water,  which  is  made  ufe  of  for  turning 
fuch  Wheels,  is  to  me  unqueftionable.  For  I  have  feen  m 
Holland,  a  Wind- Mill,  that  by  the  motion  of  the  Outter- 
wheel,  caufed  feven  pair  of  Mill  pones  to  go  at  once,  be- 
sides another  motion  for  bringing  the  Vicinal  from  the 
ground3  four  or  five  Stories  high,  to  be  Grund.  And  fe- 
veral  Saw-Mills,  which  befides  fix  or  feven  great  Saws, 
they  caufed  go,  did  by  another  motion  bring  up  from  the 
Water  great  Trees  like  S  hip- Mafls,  to  be  fawen,  and  placed 
them  right  againft  the  Saw  ,  all  which  could  not  be  but  of 
greater  weight,  than  10  or  12  fathom  of  Chain  with  Buc- 
kets, or  Plates  for  drawing  of  Water. 

But  to  return,  for  the  right  making  of  a  Level,  the  true 
hight  of  the  ground,  where  the  Coal  lyeS  muft  be  fi?  ft  ta- 
ken, that  it  may  be  known,  how  much  of  the  field  can  be 
drained  by  it  $  which  muft  be  done,either  with  a  Quadrant, 
or  with  an  Inftrument  made  exprefs.  Then  care  muft  be 
taken,  to  take  the  loweft  part  for  the  mouth  of  the  Level, 
that  the  field  can  afford,  and  from  that  it  muft  be  carried 
in  a  ftraight  line  towards  that  part  of  the  field,  where  the 
Coal  is  thought  to  be  encountered  by  the  Mint,  In  work- 
ing whereof,  two  things  are  in  a  fpecial  manner  to  be  re- 
guarded.  Firft,  that  the  Level  be  wrought  without  afcent, 
or  defcent:  the  beft  way  for  trying  this,  being  by  the  fur- 
face 
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faceof  the  Water  paffing  through  it,  which  ought  to  be  as 

little  moving,  as  can  be:  for  the  lofs  of  one  foot  of  Lcvtl% 

which  the  ground  gives,  is  a  lofs  of  aconfiderab'e  parcel 

ot  Cod  to  be  digged,  efpecially  if  it  be  fiate.  If  there  occur 

any  cJWe/a/x,  which  are  impregnable,  in  the  courfe  of  the 

Ltvel^  fo  that  it  is  impoffible,to  follow  fo  fttaight  a  line,in 

regard  the  CMinemxA  be  wrought  over  the  top  of  that 

ftone,  which  is  unworkable,  in  that  cafe,  there  is  but  one 

of  two  to  ferve  the  lofs  of  Level  $  either  the  Coalriks  ia* 

Streek  towards  which  the  Mine  is  carried,  and  if  that  be, 

then  after  that  /?<wispaft,  the  Level  mud  be  carried,  as 

low,  as  it  was  before  it  encountered  the  fame,  and  the 

courfe  of  the  Water  (hall  not  be  obftrirfted,  becaufe  the 

four  ft,  viz.  the  Coal  from  whence  the  Water  comes,rifing 

higher  than  the  Stone 9  the  Water  (hall  eafily  pafs  over  that 

hight.     Hence  it  is,  that  we  fee  in  fome  Coals,  that  have 

been  wrought,  at  the  loweft  point  of  their  Streek  by  t 

drawing- fink)   and  the  Streek  rifing  from  that  point,  the 

Water  that  hath  come  off  the  Coaly  being  in  its  Sour  ft 

higher,  than  the  mouth  of  that  drawing- jink,  hath  made 

it  to  over-run,  and  ferve  to  difcharge  all  the  Water,  that 

comes  therefrom#     But,  if  the  Mine  be  run  to  a  Coal,  that 

after  it  hath  overtaken  it,  rifes  no  higher  in  Streek,  than 

the  Mint  it  felf,  the  Water  that  comes  from  it,  will  not 

pafs  over  any  hight  in  its  way,  but  will  be  unqueftionably 

flopped.    Therefore,  in  cafe  fuch  an  impediment  could 

not  be  removed,  as  many  times  fuch  Metals  mil  fall  in, 

which  are  unworkable  in  adire&line,  theuieof  zSiphoa 

might  be  tried,  which  would  unqueftionably  fupply  the 

lois  of  about  32  foot  of  Levels  this  being  the  hight  in  Per- 

pendicular^to  which  the  Pre/Jure  of  the  >fir,isable  tomk 

Water  up  thorow  a  Siphon. 

The 
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The  next  thing  to  be  obferved  in  carrying  on  of  Levels, 
are  the  Jir-Mesy  for  which  there  is  a  neceffity  indifpenf- 
abie.  In  fetting  down  whereof,  caremuft  be  had,  that, 
they  be  notdire&ly  upon  the  Mine,  k&rdbijh  falling  tho- 
row  from  above  ground,  fhould  flop  ,  and  obftruft  the 
fame,  and  fo  obftrufl:  the  courfe  of  the  Water  %  and  there- 
fore it's  better  they  be  fet  down  ztzfide,  their  only  ufe 
being  to  communicate  frelh  Air  to  the Work~men,  which  if 
it  could  be  otherwife  fupplied  (  as  I  think  it  not  utterly 
impoffible)  would  render  thecharge  of  the  Coal-mrhz 
great  deal  more  eafy. 

Other  things  might  be  fpoken  to  of  Levels ,  as  that 
fome  run  with  the  cour[eoi  Metalsythey  pafs  thorow  5  and 
that  fome  run  againft  that  courfe  \  and  of  bringing  Level 
from  the  Dip  of  an  upper-Coal,  which  hath  a  Level  of  its 
own,  to  dry  a  Coal  ly  tng  under  it,  which  cannot  be  other- 
wife  done.  But  tbe(e  things  being  common  and  obvious  to 
any,  who  have  but  the  {malleft  skill  and  experience,  t 
$hallf>rbear. 

This  confuted  account,  your  importunity  hath  drawen 
•from  me,  for  which  if  your  Book  fuffer  cenfure,  which  I 
grant  it  may  do,  as  to  this  part  of  it,  you  are  to  blame  your 
f1elf>  and  fo  I  reft  and  am,  e£vft 
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?  QST  SC  RIPT. 


Reader, 

THat  thou  mayeft  know  the  rife,  and  occafion  of  this  Poft- 
fcript,  which  I  have  fubjoyned,  I  (hall  give  thee  this  (horc 
account.  When  this  Book  was  firft  committed  to  the 
Prefs,  I  fent  an  intimation  thereof  to  feveral  perfons,  whom  I  judg- 
ed would  encourage  it,  yet  to  none,  but  to  fuch,  in  whofe  kind- 
nefs  I  had  confidence,  and  whorhl  judged  my  real  friends  .  Among 
others,  I  Cent  over  to  Saint  Andrews  one  of  my  Edi&s,  to  one 
or  two  there,  in  whom  I  trufted,  but  in  {lead  of  a  kindly  retura 
from  them,  to  whom  I  had  written  moft  affe&ionatly ,  they  wrot 
back  a  Letter,  wherein  they  fupercilioufly  condemn  the  purpofes 
of  this  Book,  before  ever  they  had  feen  them,  which  is  as  follows. 

I  Received  purs  on  Saturday  lafi,and  having  occafion  the  fame  night 
to  he  in  company  with  many  of  the  Rafters  of  the  Univerfity^  I 
made  known  your  resolution  to  them,  Jhewing  them  your  Ediff,  and  de- 
firing  their  Contributions :  fome  were  not  plea  fed,  that  ye  call  the  Do* 
ctrine  concerning  the  weight  and  procure  oftheWater  in  its  own  Ele- 
ment, new,  feing  Archimedes  hath  affirmed,  and  demonflrated  in 
his  Books  de  infidentibus  humido  the  fame  Geometrically  2000  years 
ago  •,  others  affirmed  that  it  was  fo  far  from  being  new, that  they  would 
undertake  to  demon  fir  at  the  event  of  any  of  all  yonr  Experiments  a 
\txiort  from  Archimedes  his  grounds^  yea,  in  general  of  any  Hydro- 
ftatical  Experiment^  feing  they  look  upon  it,  as  a  Science  long  ago 
peifeded.  Some  faid>  as  to  Diving,,  that  they  imagined  any  me* 
thed better  then  that  of  Melgims,  which  is  now  vulgar ,  to  be  impof- 
fble.  As  to  the  obfervation  of  the  $un9  tr  Moons  motion  in  a  [econd 
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of  time*  yea^  ormuchlefs^  it  can  be  done mo  ft  exalt  ly  by  aTelefcope > 
and  a  Pendulum^  but  fervesto  nopurpo(e>  feing  that  fame  motion  can 
be  hadinfinitly more  exa£i  by 'proportion  ,  from  observations  of  ".a  con- 
fider able  interval  %  forfo  the  Astronomers  collect  all  the  middle  mo* 
tions  of  the  Planets \     As  for  the  obfervations  of  Coal-finks,  lati- 
tnde  ^/Edinburgh,  and  its  variation  of  the  Needle,  they  may  ajfu- 
redly  increaje  the  Hiftorical  part  of  Learning  '  yet  many  of  the  Ma- 
flers  here  imagine  themselves  concerned  in  credit  not  to  promote  the 
publication  of  any  thing,  which  feemeth  to  declare  pur  Nation  igno* 
rant  (  by  calling  them  netf,  and  unheard  of  )  of  thefe  things  known 
evtr  aUthtWorldthe[e  many  years  among  really  Learned Men^  atbe- 
it  they  he  debated  among  (I  ridiculous  Mwkijh  Philofophers.     I  con- 
aive,  ye  would  do  beftto  undeceive  this  Univerfityx  by  fadingus 
fomt  of 'your  mo  ft  abftrufe  Theoremsy  and  furprizing  Experiments^ 
which  if  they  be  not  evidently  and  clearly  d{duceablefrom  Archime- 
ctes,  &r  Stevinus,  who  did  write  long  ago%  or  rather^  if  they  be  notthe^ 
fame  with  theirs  :  ye  may  affftreyour  {af  that  this  Univir fny  will  fake 
dway  at  leaft  aU  the  obligations  ye  have  fent  here  3  otherwayesj  I  am 
Afraid,  I  jhall  not  be  able  to  prevail  with  them,     ihope  ye  will  par- 
don this  my  freedom  I  ufe  with  youy  and  return  an  anfwer  with  the 
fir  ft  occafton,  to 

St.  An  drew  it ,De-  Sir, 

cemb.  27.  i<57i.  Your  moil  humble  Servant, 

After  the  receit  qf  this,  being  unwilling  to  make  it  a  ground  of 
debate,  I  returned  a  moft  difcreet  anfwer,tmnking  to  conquer  their 
hmtiourwith  civility,  and  ktodnefs,but  not  long  after,  hearing  of 
thetr  clamour  againft  the  Intimation  ,  and  of  their  diffwading 
others,  who  would  willingly  (I  iuppofej  have  condefcended,  I 
was  neceifitated  to  fend  this  return,for  a  joynt  anfwer  to  them  both, 
for  befides  this^  another  of  the  fame  ldndcamealfo5  oi  which  here- 
after,. 


Sir* 


•»> 


Sir, 

I  Received  your  $1  of  the  Date  of 'December  27.  1*71,  And  though 
it  was  a  little  unp  leaf  ant, yet  I  took  it  very  kindly  from  you,asfrom 
a  perfon  I  judged  ingenuous,  at  my  return  of  January  p#  167  2,  can 
witnefs*  wherein  2 'did not  in  the leaflrefent  any  thing  you  mot  %  nti~ 
ther  would  J  ever  have  done^  if  you,  andfome  ethers  ejpecia/ly  with 
you,  had  not  proclaimed  publicity,  what  you  and  they  had  written  to 
me  privatly,  the  noi\e  whereof ,  I  have  heard  here,  by  jeveral  perfons 
who  came  from  the  place.     Therefore,  Sir,  you  mufi  pardon  me5  if 
now  at  lafty  after  fo  much  (ilence,  I return  you this anfwer,  for  no  $- 
they  end,  buffer  m)  own  vindication,  in  what  I  have  lately  Printed, 
and  am  about  to  Print.     I  am  very  much  then  fur  prized  with  the  an- 
fwer, that  you  and  they  have  returned,  juch  a  rank  jmeU  of  prejudice 
and  envy,  I  find  in  it.     lam  rewarded  evil  for  good;  for  I  minded 
nothing  but  good-will  5  elfe,  you  and  they  fhould  never  have  been 
troubled  with  my  propofalm     jf  they  had  affe tied  the  reputation  of 
Learning,  there  was  another  way  to  it,  then  the  courfethey  have  ta- 
ken, namely  to  condemn  with  Juch  a  deal  offupercilioufnefs,  as  dero- 
gatory to  the  credit  of  the  Nation ,  forfooth,  the  labours  of  one,  that 
hath  done  more  for  the  credit  thereof,  then  they  have  done  as  yet. 
They  might  have  minded  the  faying  of  the  grave  Hiflorian,  Nam 
famamatquegloriam,  Bonus  atque  ignavus  #que  fibt  exoptant: 
ille  verd  via  nititur,  huic,  quia  Bona?  artes  defunt,  dolis  atque  fal- 
laciis  contendit.     And  for  undeceiving  of  the  Univerfity,  as  1  am 
very  far  from  counting  juch  perfons  the  Univerfity ,  foharue  I  more 
reflteiifor  it,  and  all  Learned  Perfons  in  it,  then  to  account  their  deed, 
the  deed  of  the  Univerfiiy.    As  for  what  they  can  do,  for  pr  omitting 
the  work  I  have  now  at  the  Prefs,  I  value  it  not  at  the  rate  of  fie  wing 
themfo  much  as  em  -f  my  Theorems  :  for,  if  they  have  fnarled  Jo 
much,  mJrutat  one  word,  inthe  intimation  of  the  work;  what  would 
they  d^  if  they  had  more  of  it  i  which  yet  muft  ftand firm,  nnlefs 
thty   ( for  "t is  a  matter  of  faff,  and  cannot  he  contradicted  with  So» 
phiftry^^/NoQrfcnfe)  overthrow  it,  which  I  little  fear,  as  Cict^ 
to  did  Verres,  Tabulis  &  TeftMs  ad  fingula  indicia  prolans.  NeU 
ther  wilt  their  imagmm^n  do ^  for  that  canhot  make  fe&um  i«fe* 

Q,q  2  (ium 


&um.  It  feemeth  to  be  a  great  weighty  that  they  lay  upon  the  force  of 
their  imagination,  (ince  they  arc  fo  confident,  as  to  (ay,  they  imagine 
any  method  of  Diving  better  then  that  i/Melgiiris,;*  beimpoffible, 
adeo  familiare  eft  hominibus  fupra,  vires  humanas  credere^qiiicquid 
fapra  illorum  captum  fit.  As  for  the [e  others ,  that  would  demon- 
fir  at  i  priori,  the  event  of  all  my  Experiments  from  the  grounds  of 
Archimedes,  as  1  doubt  not,  but  they  would>  if  they  could,  fo  in  this 
they  bewray  their  want  of  skill:  for  Archimedes  wanted  a  nece/fary 
requifite,  which  I  go  upon  for  my  deductions.  And  though  it  were 
true  (which  they  jay)  that  all  ^/Theorems  were  demonstrable  a 
priori  from  the  grounds  of  Archimedes^  this  doth  not  hinder  them 
to  be  both  new ,  and  un*-heard-of,as  if  new^and  un-heard-of  conclufi- 
ms,  might  not  be  deduced  from  old  principles*  In  this  they  are  fo 
much  the  better,  and  not  the  worfe.  And  whereas  they  fay,  they  look 
upon  the  Hydroftaticks,  as  a  Science  long  fince  perfected,  in  this 
they  do  yet  more  dif cover  their  weaknefs  „•  for  what  one  Science  hath 
yet  come  to  its  perfection  f.  Nay,  hath  not  this  Pedantick  humour 
been  the  great  bane  of  good  Learning,  that  Sciences  were  already  per- 
fected? So  that Seneca  faid  truly,  Puto  multos  pervenire  potdflfe 
^d  fapientiam,  nifi  putafTent  fe  pei  veniffe.  As  for  the  reprefenting 
of  the  Sun  or  Moons  motion  to.  the  eye  (  for  that  fbould  jurety  have 
heen  taken  in)  that  you  fay ,  ferveth  to  nopurpofe,  to  me  is  a  little 
'uncouth,  confidering  how  much  it  condwceth  to  the  accuracy  of  A  fir  o- 
mrnical  obfervations,  beyond  what  the  former  Ages  could  attain  to. 
K^And  whereas  you  fay,  it  can  be  had  infnitly  more  exaCtly  by  obfer^ 
nation*  of  a  confiderable  interval ,  as  Aftronomers  collect  all  the 
middle  motions  of  the  Planets,  but  I  fay,  even  thofe  intervals  fhould 
Jjavtjbcen  far  better  known,  if  they  had  by  this  mean,  and  the  Ofcil- 
latory  Ciock  been  obferved-,  fo  whatever  arguing  by  the  rule  of  pro- 
portion, waydoforfhewingthe  Sum  motion  in  feconds,  and  thuds, 
it  rtacheth  not  theft  accuracies,  that  art  reached  by  this  inimttion,  fo 
tongas  the  Senfe  cannot  deprehend,  and  fix  thtm.  As  for  the  ob-* 
ftrvntions  o/Coal-  finks,  eye,  which  you  fay,  may  affuredly  increafe 
pfae  Jliftoricalf  art  of  Learning ;  are  they  not  for  this  the  more  ufe- 
jf$d,  fmce  the  Scientific al  fart  of  Learning  dependeth  fo  much  on  the 
0jftorical  forty  and  which  conduceth  trior  t, thereto ,  then  ail  the  pre- 
carious 
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carious  principles  of Cartefius,  Epicurus,^  dnd  the  like  %  whoinftead 
of  giving  tu  an  Account  of  the  World  that  God  made ,  have  given  us 
imaginary  ones  of  their  own  making :  fo  that  Jtteh  a  Hiftory,  as  Na- 
tural Philofophy  requires )  is  wifely  accounted  among  the  defiderata 
in  Learning  by  all  found  Philofof  hers  to  this  day.  So  much  in  an* 
fwer  to  yours ,    and  I  reft 

Edinbu,|VFeb.  «.  \  Your  Servant. 

IN  anfwer  to  this  Lift,  there  came  tp  my  hands  from  St.  Andrews 
a  Letter  unfubfcribed  by  any  Mafter,  full  of  barbarous  railings, 
pa  fling  all  bounds  of  civility,  againft  my  felfj  friends,  and  works, 
which,  it  the  Contrivers  had  not  been  moregalTd  withreafon,  then 
injuries,  I  fuppofe  they  would  have  forborn.  And  thinking  this 
not  fufficienr,  they  would  needs  aggravate  the  wrong,  byonedr- 
cumftance  more,  which  they  either  did  out  of  difdain,  or  fear ', 
not  daring  to  own  what  xhey  had  contrived,  in  making  the  Bedale 
-  of  the  Univei  fity  fubfcribe  it.  And  to  give  a  further  proof  of  their 
infatiable  malice,  they  muft  needs  diftribnte  copies  thereof,  as  glo- 
rying in  their  fhame,  one  whereof  was  font  over  to  Edinburgh  un- 
fubfcribed al.fo.  Now,  let  any  indifferent  perfon  judge,  whether 
or  not  j  I  have  not  reafon  to  do  what  1  have  done.  They  have 
been  thefirft  proclaimers,  though  in  zclandeftine  way,  and  why 
not  I  next,  in  this  way.  But  left,  they  think,  they  have  marred 
as  much  the  tranquillity  of  my  mind  therewith ,  as  they  have  their 
own,  I  (hall  anfwer  in  the  words  of  the  Moralift,  Bleganter  Deme- 
trius nefter  folet  dicer e>  eodem  loco  fibi  ejje  voces  imperitorumj  quo 
ventre  redditvs  crepitus^  £uid  enim  inquity  me  a  refert,  fur  J  urn 
jfli.  Jive  deorfum  fonent.  And  let  this  Hand,  for  the  railing  part 
oi -the  letter. 

But  firft,  whereas  he  fliould  have  fpoken  to  the  contents  of  this 
Book,  he  fallethfoul  upon  my  laft  Peice,  intituled,  Ars  nova,  & 
magna,  gravitatis,  &  levitatis^  (hading  eight  or  nine  times,  at  the 
bare  title,  like  a  Cur  at  the  horfe  heels,  when  he  cannot  reach  the 
rider.  This  lay  not  in  his  way,  doing  herein  like  Vejento  the  blind 
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Courtier  of  Domitian^  who,  when  he  ihould  hate  turned  his  face  m 

the  right  hand,  where  thk  Sturgeon  lay,  turned  it  to  the  left. 
•' '  "'  ■■  *  '  ' — Nam  plurima  dixit 
In  Uvam  converfus :  at  illi  dextra  jacebat 
Bellua. 
So  that  concerning  all  thefe  invettives^  I  may  fay,  fed  quid  h^ 
ad  Rhombum.    But  what  other  can  be  expe&ed,  ubi  furor  arma  mi- 
m(tratm    But  feing  his  Letter  (hews,  how  fick  he  is  of  the  plague 
of  malice,  and  envy,  Iamfofarfromftormingathim,  that  Ipiry 
him,  though  he  may  be  aMafter ,  and  teacher  of  others,  and  wifli 
him  to  teach  him  (elf  [         ——Servitium  acre 

•  Te  nihil  impellit  ?  nee  qurcquam  extrinfecus  intrat 
gmdnervos  agitet  i  Sed  funtus  dr  jecore  tgro 
Nafcantur  domini^  qui  tu  impumtior  exis 
Atque  hic^  quern  ad  flrigiles  fcutica  & metus  egitherilis] 
"That  I  do  not  interpret  this  (  Reader^  excufe  me,  for  Ian 
ipeaking  (  IfuppofeJ  to  a  Matter  of  anllniverfity,  and  a  gentle- 
mart  too,  of  very  high  pretences,  as  to  learning.    And  yet  I  can- 
not but  think  ftrange  of  two  things.     Firft,  that  he  returneth  not 
theleaft  Latine  fentencein  anfwer  to  mine,  no  not  fo  much  as  per- 
tinent language  in  his  Mother -tongue.     What?  An  Univerfity- 
man,  and  no  return  in  Latine 'to  thefe  fayings,of  fo  grave  Authors, 
oratleaft  in  pertinent  Englifh.     Theother,  that  he  no  moreun- 
derftands,   thefe  words,  h  Cicero  did  Verrtsfabulis  &teftibusad 
pngula  indicia  prolatis  ,  than  the  Curat  did  the  xModicum  bonum 
that  he  was  defiied  to  prepare  for  the  Bifhops  dinner.   For,  whereas 
he  faith,  as  for  your  Latine  fentences^  where  ar  our  doli^andfallacid^ 
tabula  &  teftes,  fapientia  adquam  put  am  us  nos  fervent  fie.     To  pafs 
the  firft  and  laft  quqftion,  of  which  anone,  the  fecondwas  mofl: 
improper  for  him  to  ask  at  me,  who  did'  put  him  to  It,  to  over- 
throw the  title  of,  my  Experiments,  to  wit  AV«>,  not  by  Sophi- 
ftry,   and  Ndn-fen[ey  but  as  Cicero  did  Verres\  tabulis  &  teftibus, 
by  proof  and  Witnefles*  this  he  fhould  not  have  asked,  but  an- 
fwerted;    lam  confident  aBoyinthe  fecond  Clafs,  could  better 
have  undefftood  thefe  words,  than  this  man..     And  for  the  firft 
queftion,  where  are  our  do\i>  and  hlhcixt  Why lhould  he  ask  it^ 
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feing  the  defign  of  his  Letter  may  be  evidently  feen,  to  put  Royal 
Societies,  and  Universities  between  him  and  me,  in  the  front,  whom 
I  have  not  made  my  party,  but  to  whom  I  owe  all  due  refpeft, 
andfuch  a  poor  pitiful  fellow  as  the  Bedale  in  the  Rear,  incaufing 
him  fubfcribe  his  letter  thus, 

Mr.  Patrick  Mathers,  Arch-bedak 
March  14. 1*72.  :    Uthe  Univerftty  of  St.  Andrews. 

■  '     lib  :  [  3  £  At  \\§     -  '     '         ■    ' 

Is  not  this  to  do,  as  the  Butcher  did,  who  fought  his  knife,  when 
it  was  flicking  in  his  teeth.  If  the  Ufliyerfuy  ordered  this  fubfcripv 
jtion,  jt  would  have  been  faid,  at  the  command  of  the  Uuiverfiiy, 
If  not,  it  cannot  be  purged  fiom  a  falfeinfinuation  :  and  the  Uni- 
verficymay  juftly  refent  it,  that  their  publickfetvant,  hath  been 
fo  abufed.  If  the  fear  of  a  counterblow  hath  made  him  afraid,  t$ 
put  his  hand  to  it,  he  hath  done  as  the  Afe  did,  that  thruft  the  Cats 
loot  into  the  fire,  becaufe  he  durft  not  dp  ithimfelf,  and  given  a 
palpable  difcovery-pf  the<|i#i4ence  he  had  of  hiscaufe.  If  he  hath 
4one  it,  to  put  indignity  oil  his,adyer$ry,:he  hath  miffed  his  m^rk, 
for  as  a  certain  Writer  faith  well,  Infamy  is  as  it  is  received.  If 
thoub$  Mud'Wallit  will  ftick  :  if  CMarble  it  mil  rebound :  if  thou 
(lorm  at  it^  it  is  thine  :  if  thou  deffife  it  ( as  I  do  this  )  it  is  his. 
But  befides  this,  he  endeavoureth  to  put  Mx^ames  Gregory  be- 
tween him  and  me  alfo,  and  briageth  him  in  fpeaking  of  my  writ- 
ings, with  fuch  a  deal  ot  difdain  and  faudnefs,  ut  nihil  fufra.  What? 
was  Mr,  zpames  Gregory  fuch  an  eminent  perfon,  that  he  could  not 
fpeakhjf  thoughts  himfelf,  but  needeth  you  Sir,  iqraProxy^  and 
Charjceilour  to  fpeak  for  him..;  If  Mr. $ames  Gregory  will  fpeak  to 
me,  what  you  have  fpok^n  iti  his  name,  he  flialihave*  an  anfwer. 
But  I  have  no  mind  to  gratify  fo  far  your  doliy  mdfaHacia^  as  to 
fall  on  any  man  upon  your  word,  having  fo  little  confidence  of 
your  common  honefty.  This  were  ferverfam  gratiam  gratijtcari. 
Wherefore  paffing  his  impertinent  railings,  I  come  to  anfwer,  what 
he  hath  returned  to  my  purpofes  in  my  laft.  And  that  he  may  get 
no  wrong,  I  (hall  fet  down  the  very  words  of  his  Letter,.^  y  as 
to  what  you  write  concerningthe  imferfettions  of  Sciences:  the  Sci* 
i^i$cclpd;t4jGeorf£phl:  k^MM^i  that  there. is.mthirtg  re- 


quired for  the projeSfion,  defer  iption^  and  fituationof  aplace,  which 
cannot  ke  done,  anddemonftrat.  The  truth  is  they  have  overfhot 
themfelves  in  this,  though  they  beafliamed  to  acknowledge  fo 
much5  for  what  a  pitiful  fliift  is  it,  to  bring  Geography  for  an  inftance 
of  a  perfefted  Science,  when  fo  much  of  the  Earth  remains  to  this 
day  unknown  altogether,  as  the  UuiverfJ  Mapps  teftify.  Of  the 
known  parts>how  little  is  there  to  this  day  fumciehtly  defcribed  by 
theexa&eft  Mapps,  that  time,  and  labours  of  men  have  yet  produ- 
ced. And  now  to  retort  your  own  queftion  upon  your  felf ,  ubi  eft 
fapientiaadquamputatis  vosperveniffet  O  but  faith  che  Author, 
it  is  perfected  as  to  its  fcientif cat  part.  But  I  pray  you  Mr,  what  is 
this,  thoughyou  may  be  a  teacher  of  Logickot  nofmall  efteem 
with  your  felf,  and  difdain  of  others,  but  to  play  che  Sophifter,  by 
the  Fallacy ,  a  ditto  fecundum  quid,  addt&um  fimpliciter  :  Geogra- 
phy if  per  jetted  as  to  its  (cientifical  part,  therefore  it  may  he  called 
a  perfected  Science,  when  it  is  fo  defective  as  to  the  Htftorical part. 
It  Aftronomy  to  this day  be  a  Science  norperfe#ed,  through  want  of 
its  Hifioricalpart,  (hall  not  Geography  be  fo  likewife.  B'uf  furder 
Sir,  for  the  Scientificalpart  of  Geography,  which  you  alledge  to 
be  perfected,  in  this  alfo  you  argue  againft  the  rules  of  Logick,  in 
committing  that  fame  Fallacy  over  again,  forgiving  and  not  grant- 
ing what  you  fay,  that  the  Scientificalpart  of  Geography  were  per- 
fected, as  to  the  projection,  defcriptiony  and  fituationotzfhet,  is 
it  for  this  perfe&ed  as  to  thcScientifcal part  fimpliciter,  which  you 
areobliged  to  prove,  elfe  you  fay  nothing  to  thepurpofe.  And 
what  I  pray  you,  is  that  poor  alleadgence  you  make,  in  compan- 
ion of  thefe  things,  wherein  Geography  is  defeftive,  even  as  to  the 
Scientificalpart  t  Who  hath  fpoken  yet  fufficiently  to  the jurface, 
and  hightoftheJV*  above  the  Earth,  the  hight  of  the  Hills,  and 
Mountains,  Longitude  of  places,  nay  the  circumference  of  the  Earth 
it  felf  i  Anfwer  this  queftion,  if  you  can.  Haft  thou  perceived  the 
breadth  of  the  earth,  declare  if  thouknoweft  it  alii  Job,  38.  1  jj. 
And  now  Sir,  Imuft  put  you  to  it  again,  ubi  eft  [apientiaad  quarn 
put  at  is  vos  perver.ific. 

His  next  anfwer  runneth  thus,  The  Scientificalpart  of  the  Optichs 
is  fo  perfected,  that  nothing  can  be  required  for  the  pcrfcttion  of  .the 
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fights  which  is  not  demon  ft  at,  albeit  mens  hands  cannot  reach  if. 

And thefe  being  the  objects,  of  the  foresaid  Sciences  (  you  fhould  &ir9 
have  faid,  the  whole  objefts  of  the  forefaid  Sciences,  elfeyou  ftill 
play  the  Sophifter )  your  authority  (hall not  per  (wade  him,  or  us,  that 
it  is  altogether  improper  to  call  them  perfect.     But  mark  Reader, 
how  the  force  of  reafon  maketh  thefe  Authors  to  fuccumb :  for 
whereas  they  fhould  have  faid,  that  it  is  not  improper  to  call  them 
per  felt,  they  qualify  it  thus,  it  is  not  altogether  improper.     And 
again,  your  authority  jhall  not  p  erf  wade  us  ,  that  it  is  altogether  im- 
proper.    But  (  my  uw afters )  I  do  not  crave  that  my  authority 
may  perfwade  you,  but  reafon.     Wherefore  to  return :  the  Scien- 
tifical  part  of  the  Opticks  (fay  they)  is  fo  perfected,  that  nothing 
can  be  required  for  the  perfection  of  the  fight,  which  is  not  demon ftr at > 
albeit  mens  hands  cannot  reach  it.     But  where  Sir,  and  by  what 
perfon  is  this  done?  Shew  me  the  man,  ( if  you  can )  that  hath  done 
it.     But  though  all  this  were  true,  were  therefore,  either  the  op* 
ticks,  Dioptricks,  or  Catoptricks  perfected  Sciences  <  Who  hath 
yet  fufficiently  explained  the  manner  how we  fee. >far  lefs  how  Bird?, 
and  Fifties,  Beafts,  and  lnfetts  fee  1  How  the  Eagle  mounting  aloft 
fpyethher  prey  from  a  far.     Who  hath  fpoken  fufficiently  to  the 
nature  of  colours  '.  For  thefe  alfo  belong  to  the  opticks,  or  of  light , 
and  of  the  infraction,  and  refr aCtion  thereof.     The  learned  Lord 
Verulam  was  not  of  your  mind  Sir,  when  he  wrot  thus,  De  forma 
lucis,  quod  non  debitaIRm  falta  fuerit  inquifitio  (  pr&fertim  cum  in 
Perfpeftiva  ftrenue  elaborunt  homines  )  ftupenda  quddam  negligen- 
tia  cenferi pofjit.     Etenim,  nee  in  perfpeffwa,  nee  alias,  aliquid  dt 
luce,  quod  vale  at,  inquifitumeft. 

If  Mr.  Newton  had  been  of  this  Authors  mind,he  fhould  not  have 
attempted  the  late  invention  of  his \Span- long  Dioptrical-catoptrical 
Frofpett,  whereby  Jupiter  his  Satellites,  and  Venus  horned  are  to 
befeeri.  And  if  Mr.  Hook,  had  been  of  his  mind,  he  fhould  not 
have  made  his  late  Propofal  of  Telescopes,  Microfcopes,  Scotofcopes, 
by  figures  as  eafilymade,  asthofe  that  are  plain  and  fpherical, 
whereby  the  light,  and  Magnitude  of  objects,  may  beprodigioufly 
increafed,  and  whatfoever  elfehath  hitherto  been  attempted,  or 
almoft  defiredin  Dioptricks,  may  be  accompliflied.    Where  ob- 
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ferve  (  Reader)  how  that  ingenuous  perfon,  isfofar  from  the  win- 
dy language  o{  this  Author,  that  he  doth  not  fay,  whatsoever  tan 
be  required  for  the  perfection  of  fight  is  demonstrate  or  any  thing  like 
it,  but  whatsoever  hath  been  hitherto  attempted,  or  almofl  defired+ 
For  who  can  tell,  whatfliall  be  found  out  hereafter,  even  in  thefe 
things.  To  them  we  may  borrow  the  words  of  the  Poet, 

Prudensfuturi  temporis  exitum 
Caliginofa  wttepremit  Deus, 

So,  Sir,  I  ft  ill  put  you  to  that  queftion,  Mbi  eft fapiemia  adqmm 
put  at  is  vos  perveniffe  ? 

In  the  next  place  he  falleth  upon  the  Hydroftaticks,  which  forr 
merly  he  looked  upon  as  a  Science  perfe&ed  long  ago.  But  becaufe 
in  his  aufwer,  he  in  effed  yeelds  thecaufe,!  purfiae  him  no  further. 
Habemus  confitentem  reum,  while  he  exprefly  grants,  there  are  ma* 
ny  things  yet  ( faith  he)  relating  to  the  proportion  and  acceleration  of 
the  motion  of  Fluids  ,  which  areyet  unknown.     As  for  his  reflexi- 
ons upon  what  I  have  written  in  my  Ars  Movay  concerning  a  per- 
petual motion,  which  I  never  intended  to  demonftrat,  I  leave  them 
as  indicia  *gri*&  impotent  is  animi.    I  proceed  to  anfwer  him  in 
what  he  addeth  thus.     Only  we  cannot  but  admire  your  fimplicity  in 
this^  Aftronomy  feeketh  alwayes  to  have  the  great  eft  intervals  be* 
twix  obfervations^    andyet*ke  that  ye  will  give  an  excellent  way  for 
obferving  the  Sun  or  Moons  motion  for  a  fecondoftime^  that  is  to  fay ^ 
as  if  it  wer  a  great  matter,  that  there  is  but  a  fecond  oftym  betwix 
your  obfer  vat  ions.     I  wonder  yow fay  the  eyefhuldbe  add  d>  for  the 
invention  had been  much  greater  had  that  been  away.     But  what  is 
this  Sir,  but  ftill  toflay  the  Sophiftert  Is  not  this  the  Sophifm, 
<*b  ignorattone  Elenchi  *  for  it  doth  not  contradid  my  conclusion, 
which  is,  that  Aftronomical  Obfervations,  by  this  mean,  and  the 
Ofcillatory  Clock,  may  be  made  to  a  fecond  of  time,  which  is  of 
fo  great  importance  in  Aftronomy*     But  mark  the  Non-fe  fe  (Rea* 
derj  the  invention  (faith  he)    had  been  much  greater,  if  the  eye 
hadieen  away :  that  is,  the  invention  of  this  Obfervation  liad  beej* 
much  greater,  if  the  eye^  that  is,  the  obfervation  had  been  awair. 
In  this  they  have  oarihoc  themfeives  alfo^  and  what  they  fp>ke 
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Urnadvifedly  before,  they  will  now  fpeak  deliberatly,  and  defend 
it  rather  by  Sophiflry  and  Nm-fenfe,  then  yeeld  to  the  truth. 
Has  tot  its  op  at  a  exegit  gloria  pvnas. 
The  Author  addeth,  N one  will  denay  but  thai  an  guid  hi^ory  of 
nature  is  abfolutelie  the  mofl  neceffary  requifite  thing  jor  learnings  yet 
it  is  not  like,  that  yow  are  fit  for  thatpurpoje,  who  jofermelie  belcevts 
themyraklesoftheFeft,  as  to  put  them  in  Trent,  and  reeordeth  the 
femple  Meridian  Altitudes  of  Comets,  and  that  only  to  halfs  of  de- 
grees ^  or  little  maire ,  as  worthy  noticing.     If  it  were  needful,  I 
could  produce  the  paflages  of  fome  of  the  mofl:  Learned  Writers, 
of  thefe  laft  times,   that  have  recorded  the  like.  Were  they  there- 
fore unfit  to  write  Hiftory  i  A  perfon  of  this  Authors  reading  and 
learning,will  foon  find  them  out.  It  he  do  it  not,let  him  know, that 
I  keep  them  for  a  referve.     To  fpeak  nothing  o{Ari(lotle,  who 
wrot  a  Book  ^  u*p*j&»i  «*«*>««»?,  extant  to  this  day :  was  he 
therefore  unfit  to  write  his  Natural  Hiftories*  Prodigious  relations, 
when  the  memory  of  them  may  be  found  credible,  and  maintain- 
able, fuch  as  mine  are,  ought  not  to  be  excluded  from  a  Natural 
Hi  (lory,  or  elfe  the  Learned  Lord  Verulam  is  much  miftaken  in  the 
third  Aphorism  of  his  preparatory  to  Natural  and  Experimental  Hi- 
flory.     Nor  had  he  reafon  to  carp  at  my  Obfervations  of  the  Co- 
mets, as  long  as  he  made  none  himfelf.     But  they  will  fpeak  for 
therafelves  to  any  that  read  them.    Neither  need  they  him  for  a 
Common  Cryer,  either  to  commend  them,  or  difcommend  them  j 
who,  when  I  was  at  thefe  Obfervations,  hepoflibly  hath  not  been 
fo  well  exercifed. 

He  fubjoyneth,  However  if  yow  do  this  laft  part  concerning  Coal- 
finks  weill,  and  all  the  re  (I  be  but  an  Ars  Magna  &  Nova:  ye  may 
come  to  gaine  the  repute  of  being  more  jit  to  be  an  Collier ,  than  4 
Schollar.  I  muft  tell  this  Pedant,  that  a  Coal-hewer  is  a  more  ufe- 
ful  perfon  in  his  own  ftation,  to  the  Countrey,  than  he  is  5  and 
that  the  Science  of  Coal,  and  other  Minerals,  is  far  beyond  any 
knowledge  this  man  hath,  or  can  teach;  But,  my  Lords  and 
Gentlemen,  who  are  Coal-  Mafters,  mark  this  :  ifyeftandto  the 
judgement  of  this  Pedant,  though  ye  had  never  fo  much  skill  in 
thefe  things,ye  may  come  to  gain  the  repute  of  being  more  fit  to  be 
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Coal- hewers,  than  Schollars  5  as  if  the  knowledge  of  fuch  things 
were  not  a  part  of  Natural  Philojophy.  It  feems  he  hath  either  for- 
gotten the  common  definition,  or  elfe  hath  never  known  it,  that 
Phyfica  e(l  Scientia  Corporis  Naturalis. 

He  fubjoyneth,  Te  might  have  let  alane  the  precarious  principles 
and  imaginary  Worlds  of  Defcartes,  till  yowr  new  inventions  had 
made  them  [0 :  for  it  man  be  telledyow  Defcartes,  valued  the  Hifto* 
ry  of  Nature,  as  much  as  any  experimental  Philofopher  ever  did,  and 
ferfeBed  it  more  with  judicious  Experiments \  than  ye  would  do  by  all 
appearance  in  ten  ages*  But  I  pray  you,  Sir,  did  Des- cartes,  and 
Epicurus,  and  the  like,  found  their  Philosophy  on  Natural  Hiftory, 
and  not  rather  upon  their  own  precarious  principles :  and  therefore 
have  quite  miffed  the  mark,  and  method,  that  was  reqaifite  for  the 
advancement  of  Learning,  and  have  been  fo  far  from  grafting  Na- 
ture, that  it  hath  flowen  out  from  among  their  hands.  As  for  what 
he  talketh  of  Des -cartes,  perfeding  Natural  Hi /lory  by  Experi- 
ments, if  he  had  done  it,  as  the  Poet  faith  in  another  fenfe, 

Non  mihi  res,  fed  me  rebus  commoner e  cmor, 

he  had  done  right.  But  when  he  took  pains  on  thefe,to  force  them 
to  a  compliance  with  his  own  fancies,  was  not  this  to  ftudy  Natu* 
ral  Hiflory,  as  Hereticks  do  the  Scripture,  and  to  be  a  Fanatick 
Philosopher,  and  a  fit  Mafter  for  the  like  of  you.  The  Proteus  of 
Nature,  muft  be  bound  with  ft ronger  Chains,  then  the  fanufiick 
Nuga  of  Des-cartes^  before  he  will  tell  his  fecrets.  The  vanity  of 
Tvhofe  method  may  be  feen  in  the  Epicureans,  who  having  laid 
down  this  precarious  principle,  that  the  fenfe  cannot  erre,  do  turn 
xhemfelves  into  fomanyfliapes,  to  prove  that  the  Sun  is  no  bigger 
than  a  blew  Bonnet. 

In  end,  after  he  hath  given  a  Fling  at  my  labours  in  Glafgow  Col- 
iedgt,  about  Univer [ale,  and  Ensrationisy  which  I  am  not  afraid 
he  (hall  come  the  length  of  in  hafte,  for  ought  lean  learn,  heial- 
leth  foul  upon  the  two  Lines  I  cited  out  of  Juvenal ,  in  the  dofe 
of  my  anlwer  to  a  .paffage  mzPhilofophical  tfranfaffion  :  the  Lines 
are, 

-  Cujus 


>Cftjus  (apientU  mtnftrai 


Summospo(feviros>  magnaquc  cxemphtiktitMs 
Yervecumlnpatrib,  cr^ffoque  fub  acre  nafci. 

Ofthefe  Lines,  he  writeth  thus,  <  f  which  (faith  he)  thefenft 
is  not  under  flood,  except  ye  make  your  (elf  the  fummus  vir,  and  us 
4II  Verveces.  ifuppofe  this  may  be  the  great  credit ,  that  ye  [ay  ,  ye 
have  laboured  to  gain  to  your  Nation,  viz.  to  get  us  all  the  honourable 
Tttle  of  Weathers.  But  ( Reader,)  had  thefe  Learned  Clerks  been 
as  skilful  in  Rhetorical  Compofition,  and  Refolutiony  as  in  Algebrai- 
cal, they  would  not  have  madefuch  an  Inference:  for  the  Argu- 
ment is  a  minor i  admajus.  Nor  was  it  ever  intended  for  another 
end.  As  for  the  honourable  Title  ofWedders,  which  they  alledge 
I  have  gained  to  them,  I  cannot  indeed  affirm  it  5  for  if  I  fhould, 
fome  furely  would  judge  me  to  have  wronged  them  as  much  in  this, 
as  I  have  done  them  right  all  alongs. 

But,  that  thou  mayeft  know  (Reader)  fomethtng  more  of  the 
temper  of  chofe  perfons  I  have  to  do  with  in  this  matter  ,  take  but 
the  following  words  of  one  of  them,  as  they  are  tranfcribed  out  of 
a  Letter  written  with  his  own  hand  to  me,  after  I  had  written  to 
him  a  friendly  Letter  for  obtaining  the  concurrance  of  his  acquain- 
tance for  advancing  my  Book,  And  they  promife  (to  wit  the  Ma- 
tters promife)  jejhall  not  want  their  concurrence,  whereof  ye  may  be 
furey  especially  having  here  your  friend  Mr,  Gregory,  your  Coufw, 
and  me  here  to  put  them  in  mind.  This  is  all  at  prefent,  from,  Sir^ 
jour  real  friend and fervani. 

Now,  what  (hail  be  thought  of  one,  who  will  fpeak  fo  fair  to 
your  face,  and  yet  cut  you  with  fomany  inveftives  behind  backs, 
let  any  man  judge. 

Aflutam  vapido  fervat  fub  peffore  vnlpem 
Hie  mgerefl,  hunctu  Roman  caveto. 

But  to  give  a  further  difcovery  of  him,  in  the  year  \6€x,  a  cer- 
tain ingenious  Gentleman,  that  had  not  been  bred  a  Schollar,  by 
his  own  iniuftry  advanced  fofar  in  the  Mat-ematicks}  that  he  was 
able  tolct  forth  an  Almanack,  for  which,  ingenuous  and  ingenious 
men  fhouldhave  commended  him.  But  this  iuthor,  with  another 
though  he  had  never  injured  them,  and  without  adve- tifemenr,  fell 


upon  him  like  a  couple  oiMafiiyesy  upon  a  harmlefs  Paffenger,  as 
if  they  would  have  worried  him  in  his  reputation,  in  a  Pr«gnoftica- 
tion  they  fet  forth,  rateing  and  abufing  him  out  of  meafure*  all 
the  caule  being  feme  alledged  miftakes,they  thought  they  found  in 
(bme  of  his  calculations,  and  in  a  Table  in  the  end  of  the  Almanack^ 
which  he  calleth  perpetual,  and  which  they  fay,  though  falfly, 
that  it  will  not  hold.  What  had  that  righteous  man  deferved  at 
theirhands,tobefoabufed  in  Print  by  them  c  But  that  the  defiga 
is  palpable,  the  raifing  of  reputation  to  themf elves  y  upon  the  ruine  of 
the  names  of  others  ?  And  yet  one  of  them  many  years  alter,  was 
neceflkat,  for  fear  of  bodily  harm,  to  crave  him  pardon,  with  humble 
offer  to  his  knee.  In  the  Prognostication,  he  would  needs  play  the 
Poet  in  his  Chronology,  which  the  perfon  whom  he  wronged,  might 
have  found  more  fault  with,  with  better  reafon,  than  he  could  do 
with  him,  for  his  Calculations.  What  a  ftranger  he  is  tathe  more 
poliflied  part  of  Learning,  for  all  his  high  pretences,  thefe  Verfes 
will  abundantly  teftify,  fome  whereof  follow,  that  thou  mayeft 
know  the  reft,  Tanquam  ex  ungue  leonem. 

Since  that  the  Julian  period  firft  began. 

Since  that  of  nought  the  Lord  created  man. 
Hefhouldhave  faid. 

Since  that  of  duft  the  Lord  created  man. 
He  addeth, 

Since  l fr ad  from  Egypt  Land  did  flee. 

Since  in  Canaan,  he  made  Hams  fons  to  die. 

Since  Romulus  did  build  his  (lately  Roma, 

Since  Nabonaflar,  hence  is  that  ancient  ara. 

Since  Gregory  helped  the  Calendar  forlorn,  &c. 
Mark  Reader :  thefe  Verfes  are  of  five  feet,at  leaft  they  fliould  be 
fo :  but  how  far  he  is  from  obferving  the  Precept  of  that  great 
Mailer  of  Poets, 

Primumne  medio ',  medium  ne  diferepet  imo. 
Will  appear  from  his  clofe, 

Since  fair  Lueina  fulfilled  the  Golden  Number. 

Since  glittering  Fbcebus  augmented  Sundays  Letter. 

Euge  foeta, 

Ic 


(U9) 

It  may  be  he  will  fay,  every  man  is  not  born  to  be  a  Poet.  I  an* 
fwer,  If  the  Gentleman,  whom  he  reviled,  failed  in  a  calculation, 
he  ought  to  have  been  born  with,  and  encouraged:  for  there  are 
many  things  that  even  a  mediocrity  is  commendable  in5  but 
Poefie  is  none  of  thefe. 

—  Mediocrihus  ejfe  Poetis 

Non  Dii)  non  homines,  non  concentre  Columns. 
However,  for  this,  hemayaffure  himfelf,  that 
Per  que  Poet  arum  nunqu&m  celebrabere  fafios \ 

But  I  leave  him  to  the  Satjrifls  of  the  time,  gup  Muftrius  v&~ 
fulet,  for  his  never  being  feen  farder  in  Print,  than  by  a  railing  AU 
manack)  and  ridiculous  Ferfes^  the  better  whereof,  might  have 
been  made  by  the  Laird  of  Dyfert. 

'Tis  liketh'S  Antagonift,  will  fet  his  Plumbeous  Cerebrofity  a 
work  to*  rifle  fome  of  my  Writings,  and  fliake  his  head,  when  he 
is  put  to  a  demur ^  as  ever  a  man  did  a  bottle  for  Sack  *  but  though 
he  fliould  ,  and  I  have  nothing  of  his,  but  an  old  Prognopcathn 
of  the  Year,  1661,  toripeup,  yet  whoknowes,  but!  may  meet 
with  fome  of  his  Bajan-notes,ox  fome  of  his  wonders  about  Ens  Ra- 
tionis^  and  Genus  Logic*,  that  he  is  now  fweating  at.  I  am  in- 
deed at  fome  difad  vantage,  while  he  only  letteth  zflisk  at  me,  from 
under  deck.  Though  J  have  been  a  little  fnell  in  this  reply,  yet 
'tis  no  wonder,  considering  what  a  barbarous,  and  uncivil  Pijle  I 
met  with,  which  I  fliall  keep  for  areferve.  Idefireto  live  peace- 
ably  with  all  me n0  Neither  fliall  I  be  foon  provocked,  fo  long  as 
they  keep  within  the  bounds  of  civility.  If  that  beobferved,  I 
fliall  thank  them,  for  any  miftake  they  fliall  let  me  fee  in  my  wrk* 
dngs,  if  done  with  reafon,  and  without  railing. 
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